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Sample catalogue prices: 
"System Two computer 1995 
"System Three computer 3293 
*Z-2H computer 4998 
Extra 64K memory 893 
3101 visual display unit 1147 
3355 daisywheel printer 2297 
HDD 17-mbytes hard 
disc 4022 
ANSI Cobol compiler 
ANSI Fortran IV compil 
16K extendeaB 
Word processing system 5 
Database management 5 
Macro relocating 
assembleh aaa 55 
Prices exclude VAT and — MicroCentre also supply pé@ripherals, applications sofware, and multi-user 
Pe oe _£ timesharing systems; a PROM programmer; analogue-digital interface; and 
)more. On site mainte nance cal be arranged throughout the UK. 


nicro, S-100 bus (21 slots), 64K 
CP/M compatible 
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With our in-depth experience and total Micro Centre 
commitment to the reliable Cromemco range 

we are Cromemco’s leading UK distributor. Complete Micro Systems Ltd. 
Rely on us, as many others do, for expert 132 St. Stephen Street, 
support with your routine or special Edinburgh EHS 5AA. 
micro-computer applications. Tel: 031-225 2022. 


Photo features Cromemco System 3 computer. 3101 VDU. and 3355 daisywheel printer. 
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6800 This is how your business appears on the screen. —¢ 
: Approx 60 entries update require only 1-2 hours weekly and 3 & 
your entire business is under control. Oport© 


* PROGRAMS ARE INTEGRATED SELECT FUNCTION BY NUMBER 
1=ENTER NEW NAMES/ADDRESSES 13=PRINT CUSTOMER STATEMENTS 
2=* ENTER/PRINT INVOICES 14= PRINT SUPPLIER STATEMENTS 
3=* ENTER PURCHASES 15=PRINT AGENTS STATEMENTS 
4=* ENTER A/C RECEIVABLES 16=PRINT QUARTERLY TAX STATEMENTS 
5=* ENTER A/C PAYABLES 17=PRINT WEEK/MONTH SALES 
6=ENTER/UPDATE STOCKS REC'D 18= PRINT WEEK/MONTH PURCHASES 
7=ENTER ORDERS REC’D 19= PRINT YEAR AUDIT 
8=EXAMINE/UPDATE BANK BALANCE 20= PRINT PROFIT/LOSS ACCOUNT 

9= EXAMINE SALES LEDGER 21=UPDATE ENDMONTH FILES 
10=EXAMINE PURCHASE LEDGER 22= PRINT CASHFLOW ANALYSIS 
11=EXAMINE INCOMPLETE RECORDS 23=ENTER PAYROLL 

12=EXAMINE PRODUCE SALES 24= RETURN TO BASIC 

WHICH ONE (ENTER 1 TO 24) 

EACH PROGRAM GOES IN DEPTH TO FURTHER EXPRESS YOUR REQUIREMENTS. 

FOR EXAMPLE (9) ALLOWS: a. list all sales; b. monitor sales by stock code; c. invoice search; 
‘d. amend ledger files; e. total all sales. 

BUSINESS PROGRAM VERSION 1 BUSINESS PROGRAM VERSION 3 
(VERBOSE SIMPLE LANGUAGE AND UNITARY (SPACE SAVING AND MULTI MODE AND 
FILE HANDLING) FUNCTION PROGRAMS) 


BUSINESS PROGRAM VERSION 2 BUSINESS PROGRAM VERSION 
(MORE INPENETRABLE VALIDATIONS AND {INCLUDING PAYROLL, YEAR AUDIT, PRO’ 
PROTECTION) LOSS; CASHFLOW) 


MULTI-MODE 1, MULTI-FUNCTION, 12 STRING MULTI-MODE 2, MULTI-FUNCTION, 12 STRING 
HANDLER £50 HANDLER & NUMERIC COMBINER 


HARDWARE 


e PET 2001 SERIES ¢ COMPUTERS 

PET Computer 2001 32K 

PET Printer 3022 Tractor Feed Intertec Superbrain 

PET Floppy Disks 2040 Dual Z-80A Vector Interrupt, 64K RAM 

PET IEEE Cables pws 1K 2708 PROM Bootstrap, Two 
Double- Density 5in. Floppy Disks 

e¢ TERMINALS £1,950 


Industrial Micro Systems 2-80 System 
48K Expands to 594K; Twin D/D Disk 
included. Expands to 10 Meg and pro- 
grams are CPM compatible 

e PRINTERS 
Smoke Signal 6800 System 

Teletype 43 Printer 32K Expandable + Twin D/S 

Centronics 779 Printer 


Please telephone for appointment — Tony Winter 01-636 8210 


G.W. Computers Ltd., 89 Bedford Court Mansions, Bedford Avenue, London WC1. 
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The (Cromemco 


Z-2 


Z-2H 


Computer System 


A B 


11 Megabytes of hard disc storage in a fast, new, table-top computer. 
@ Fast Z80A:4MHz processor 


CAMBRIDGE CAMBRIDGE COMPUTER STORE. Cambridge (0223) 68155 


2 5 bs pa MICROBITS, Camberley Surrey 10276) 34044 
- FOR THE BYTE SHOP. lit E 01-554 2177 
8 11 megabyte hard disc d rive also at Tottenham cnn Road London0! 636 0647 
LEEDS HOLDENE LIMITED, Leeds 105321 459459 


also at Wilmslow Cheshire (0625) 529486 
LONDON DIGITUS LIMITED, t ondon W1 01-636 0105 
LUTON ISHERWOODS, Luton Bedtordshire (0582) 424851 
MANCHESTER MICROCOMPUTERMART, Manchester 1061-832) 2269 
also at West Park, Leeds (0532) 788466 
NEWBURY NEWB6EAR COMPUTING STORE. Newbury Berks (0635) 30505 
also al Stockpor! Chesmire (061 491) 2290 
NEWPORT MICROMEDIA. Newpor! Gwent (0633) 50528 
NOTTINGHAM COMPUTERL AND LIMITED, Nottingham (0602! 40576 
atso at Birmingham 1021 622} 7149 
Manchester (061-834) 0220 
Glasgow (041 332) 2468 
SHEFFIELD HALLAM COMPUTER SYSTEMS. Shetheic (0742) 663125 
SOUTHAMPTON XITAN SYSTEMS LIMITED. Southampton (0703} 38740 


@ Iwo floppy: disc drives 

@ 64K RAM memory 

@ RS-232 serial interface 

@ Printer interface 

@ Extensive software available 


Contact us direct or call your nearest Comart 
dealer 


comart specialists in microcomputers 


Comart Ltd., PO. Box 2, St. Neots, Huntingdon, Cambs, PE19 4NY. Tel: (0480) 215005 Telex: 32514 
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Even More! 


Super software from the world’s leading microsoftware supplier. 
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C) MAC 


Oj sib 


O TEX 


XC) DESPOOL 


1 BASIC Compiler 


O EDIT-80- 


O Z-TEL 


oo 


0 TOP Text Output Processor — 


' Ss = 5 . * . 2 . . . 
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Software 
with / Manual 


Manual / Alone 


DIGITAL RESEARCH 


C) CP/M* FDOS — Diskette Operating System complete with 


Text Editor. Assembler. Debugger. File Manager and system 
utilities. Avatlable for wide variety of disk systems including 
North Star. Helios Il, Micropolis. \COM {all systems) and Altair. 
Supports computers such as Sorcerer. Horizon, Sol System III. 
Versatile. Altair 8800. COMPAL-80. DYNABYTE DB8/2. and 
(COM Attache Specify desired configuration £75/€15 


- 8080 Macro Assembler. Full Intel macro definitions. 
Pseudo Ops include RPC. iAP. REPT, TITLE. PAGE, and 
MACLIB. 2-80 library included. Produces Intel absolute hex 
output plus symbols file for use by SID (see below) £55/£10 


8080 symbolic debugger. Full trace. pass count and 
break-point program testing system with back-trace and histo- 
gram utilities When used with MAC. provides full symbolic 
display of memory labels and equated values €£4S/£10 


Text formatter to create paginated. page-numbered 
and justified copy from source text files, directable to disk or 
printer £45/£10 


Program to permit simultaneous printing of 
data from disk while user executes another program from the 
console . £30/£7 


MICROSOFT 


1) Disk Extended BASIC — Version 5, ANSI compatible with 


long variable names, WHILE/WEND, oe) variable length 
filesrecords €155/£15 


Language compatible with Version 5 
Microsoft interpreter and 3-10 times faster execution. Pro- 
duces standard Microsoft relocatable binary output. Includes 
Macro-80. Also linkable to FORTRAN-80 or COBOL-80 code 
modules .£195/£15 


(1 FORTRAN-80 — ANSI ‘66 (except for COMPLEX) plus 


many extensions. includes relocatable object complier, linking 
loader. library with manager. Also includes MACRO-80 (see 
below) .£€205/£15 


(1 COBOL-80 — ANS! ‘74 Relocatable object output. Format 


same as FORTRAN-80 and MACRO-80 modules. Complete 
ISAM, interactive ACCEPT DISPLAY. COPY. EXTEND 
£325/£15 


(1 MACRO-80 — 8080/Z80 Macro Assembler. intel and Zilog 


mnemonics supported. Relocatable linkable output. Loader. 
Library Manager and Cross Reference List utilities octen 
€75 


Very fast random access text editor for text with or 
without line numbers. Global and intra-line commands suo- 
ported. File compare utility included £45/£10 


XITAN (software requires Z80°* CPU) 


Text editing language. Expression evaluation itera- 
tion and conditional branching ability. Registers available for 
text and commands. Macro command strings can be saved on 
disk tor re-use .£40/£12 


(1), ASM Macro Assembler — Mnemonics per intel with Z-80 ex- 


tensions. Macro capabilities with absolute Intel hex or relocat- 
able linkable output modules. New version 3 with added 
features .£40/612 


LINKER — Link-edits and loads ASM modules ...£40/£12 


Z-BUG debugger — Trace, break-point tester. Supports dec- 
imal, octal and hex modes. Dissassembier to ASM mnemonic 
set. Emulation technique permits full ve and break-ooint 
support through ROM .£45/£12 


Creates page-numbered. jus- 
tified documents from source text files £40/£12 


OQ) Ad package includes Z-TEL. ASM. LINKER. Z-BUG. TOP 


. £155/£30 


Mw yal | Daptal Res 
*Z80 1s a trademark of Zilog. Inc 
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Software 
ith M. | 
EIDOS SYSTEMS ara / ng 
KISS — Keyed Index Sequential Search. Offers complete 
Multi-Keyed Index Sequential and Direct Access file manage- 
ment. includes built-in utility functions for 16 or 32 bit arithme- 
tic. string integer conversion and string compare. Delivered as 


a relocatable linkable module in Microsoft format for use with 
FORTRAN-80 or COBOL-80. etc. .£275/£15 


K BASIC — Microsoft Disk Extended BASIC with all KISS 
facilitiés. integrated by implementation of nine additional com- 
mands tn language. Package includes KISS.REL as described 


above. and a sample mail list program £495/£30 
MICROPRO 
Super-Sort | — Sort. merge. extract utility as absolute 


executable program or linkable module in Microsoft format, 
Sorts ‘fixed or variable records with data in binary. BCD. 
Packed ‘Decimal. EBCDIC, ASCIl. floating, fixed point, expo- 
nential, field justified. etc. etc. Even variable number of fields 


per record! . £125/£15 
Super-Sort II — Above available as absolute Roos onl 
€105/£1 


Super-Sort til — As II without SELECT/EXCLUDE 
: £75/£15 


Word-Master Text Editor — In one mode has super-set of 
CP/M's ED commands including global searching and replac- 
ing, forward and backwards in file. In video mode, provides full 
screen editor for users with serial addressable-cursor terminal 

eee coe e eee e eee. €75/E15 


Word-Star Menu driven visual word processing sys- 
tem for use with standard terminals. Text formatting performed 
on screen. Facilities for text paginate. page number. justify. 
center. underscore and PRINT. Edit facilities include global 
search and replace. read write to other text files. block move. 
etc. iat | pies CRT terminal with addressable cursor position: 
ing. ; £255/£15 


GRAFFCOM SYSTEMS 


PAYROLL — Designed in conjunction with the spec for PAYE 
routines by HMI Taxes. Processes up to 250 employees on weekly 
or monthly basis. Can handle cash, cheque or bank transfer 
payments ptus total tracking of all year to date figures. Prints emp 
master, payroll log. payslips and bank giros. Requires CBASIC-2 

£475/£15 


COMPANY SALES — Performs sales accounting function. 
Controls payments of invoices and prints sales ledger and aged 
debtors report. Suitable for any accounting period. Comprehen- 
sive VAT control and analysis of all sales ‘invoices. Requires 
CBASIC-2. ; .£425/£15 


COMPANY PURCHASES — Performs purchase accounting 
function. Controls invoices, credit & debit notes. Prints purchase 
ledger. aged Creditors report-and payment advices. Comprehen- 
sive VAT control and analysis of all purchases. Interfaces with the 
NAD system. Requires CBASIC-2. ££425/015 


STOCK CONTROL 

Maintains stock records, monitors stock levels to ensure optimum 
stock holding. Details include stock desc., product code, unit, unit 
Price, quantity on hand/on order/minimum. Stock analysis reports 
can be weekly, monthly, quarterly etc. Interfaces with Order Entry 
Invoicing system. Requires CBASIC-2..°:........:....€325/£15 


ORDER ENTRY & INVOICING 

Performs order entry and invoicing function. Handles invoices for 
services and consumable ilems, part orders and part quantities. 
Sales Analysis report shows sales movements and trends for 
user-defined period. Interfaces with Stock Control, NAD. and 
Company Sales systems. Requires CBASIC-2........ '9325/£15 


NAD—Complete control of all your names & addresses including 
suppliers, clients, enquiries etc. Assign your own coding system 
and select all output via the report generator: Will print anything 
from mailing labels to directories. Requires CBASIC-2. 
€225/£12 
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Software for most popular 8080/Z80 computer disk systems including 
NORTH STAR HORIZON, VECTOR MZ, OHIO SCIENTIFIC, 
CROMEMCO, PROCESSOR TECHNOLOGY, RAIR BLACK BOX, 
DYNABYTE, SD SYSTEMS, RESEARCH MACHINES, ALTAIR, 
EXIDY SORCERER, IMSAI, HEATH, and 8” IBM formats 


Software 
SOFTWARE SYSTEMS with [uses 


Manual / Alone 


O CBASIC-2 Disk Extended BASIC — Non-interactive BASIC 


with pseudo-code compiler and runtime interpreter, Supports 
full file control. chaining. integer and extended precision var- 
iables etc. ...... P< an WE 3 £75/£10 


STRUCTURED SYSTEMS GROUP 


0 QSORT — Fast sort/merge program for files with fixed record 


length, variable field length information. Up to five ascending or 
descending keys. Full back-up of input files created. Parameter 
file Seated. optionally with interactive program which requires 
CBASIC. Parameter file may be generated with CP/M assem- 
bler utility .£50/£12 


GRAHAM-DORIAN SOFTWARE SYSTEMS 


1 APARTMENT MANAGEMENT SYSTEM — Financial 


management system for receipts and security deposits of 
apartment projects. Captures data on vacancies. revenues. 
etc. for annual trend analysis. Daily report shows late rents. 
vacancy notices. vacancies, income lost through vacancies. 
etc. Requires CBASIC, Supptied in source code. . £300/£25 


OO INVENTORY SYSTEM — Captures stock levels. costs. 


sources. sales, ages. turnover. markup. etc. Transaction in- 
formation may be entered for reporting by salesman. type of 
sale, date of sale. etc. Reports available both for accounting 
and decision making. Requires CBASIC. Supplied in source 
code. £300/£25 


© CASH REGISTER — Maintains files on daily sales. Files 


data by sales person and item. Tracks sales. overrings. re- 
tunds. payouts and total net deposits. Requires CBASIC. 
Supplied in source code , .£300/£25 


MICRO FOCUS 


0) CIS COBOL — Version 3 is ANSI 74 subset with extensions: 


which offer powerful interactive screen formatting and built in 
cursor control. Version 4 additionally offers full level 1 ANSI for 
Nucleus. Table Handling. Sequential Relative and Indexed | O. 
Inter-Program Communication and Library 
Version 3. £295/£25 
Version 4, £395/£25 


O) FORMS — interactive utility to create CIS COBOL source 


code to perform CRT screen handling in application programs. 
Supports-full prompt text. protected fields and input validation 
against data type and range expected £65/£10 
When purchased with CIS COBOL £55/£10 


OTHER 


0 tiny C — Interactive interpretive system tor teaching struc- 


tured programming techniques. Manual includes full source 
listings a : £45/£30 


(1 C Compiler — Supports most major features of language. in- 


cluding Structures, Arrays. Pointers. recursive function evalu 
ation, linkable ‘with library to 8080 binary output. Lacks data 
initialization. long & float type and static & register class speci- 
tiers. Documentation includes “C” Programming Language 
book by Kernighan & Ritchie £65/£10 


_] ALGOL 60 Compiler - Powerful block-structured language 


we 


featuring economical run time dynamic allocation of memory. Very 


st) compact (24K total RAM) system implementing almost all Aigo! 60 


report features plus many powerful extensions including strin 
handling direct disk address |/O etc. Requires Z8 
CPU apes BE Be. ie. ae . £110/£12 


0 280 Development Package — Consists of: (1) disk file 


line editor, with global inter and intra-line facilities; (2) Z80 
relocating assembler. Zilog/Mostek mnemonics. conditional 
assembly and cross reference table capabilities: (3) linking 
loader producing absolute Intel hex disk file for CP’M LOAD. 
DDT or SID facilities. .€50/£12 


(_] Z80 Debugger-Trace, break and examine registers with 


lostek mnemonic disassembly displays. Facilities 


standard Zilo 
we’ similar to DDT. £20 when ordered with Z80 Development 


Package . £30/£7 


Lifeboat Associates, 32 Neal Street. London WC2H 9PS. 01-379 7931 ''The Software Supermarket is a trademark of Ldeboat 


0 DISILOG 


Software 
with / Manual 
Manual Alone 


D DISTEL — Disk based disassembler to Intel 8080 or TDL 


Xitan Z80 source code. listing and cross reference files. Intel or 
TDL Xitan pseudo ops optional. Runs on 8080. Standard CP M 
and TRS-80 CP/M versions available €35/£7 


TEL to Zilog/Mostek mnemonic files. 
Runs on Z80 only. €35/£7 


(1 TEXTWRITER ft — Text formatter to justify and paginate 


letters and other documents. Special features include insertion 
of text during execution from other disk files or console. permit- 
ting recipe documents to be created from linked fragments on 
other files, Ideal for contracts. manuals, etc £45/£3 


O WHATSIT? — interactive data-base system using associa- 


tive tags to retrieve information by subject. Hashing and ran- 
dom access used for fast response. Requires CBASIC 
, £70/£15 


0) XYBASIC interactive Process Control BASIC — Full disk 


BASIC features plus unique commands to handle bytes, rotate 
and shift. and to test and set bits. Available in Integer. Ex- 
tended and ROMabie versions. 
integer Disk or Integer ROMabie 
Extended Disk or Extended ROMablie 


£165/£15 
£215/£15 


0 SMAL/80 Structured Macro Assembied Language — Pack- 


age of powerful general purpose text macro processor and 
SMAL structured language compiler. SMAL is an assembler 
language with IF-THEN-ELSE. LOOP-REPEAT-WHILE, DO- 
END. BEGIN-END constructs ; £40/£10 


© Selector Il — Data Base Processor to create and maintain 


single Key data bases. Prints formatted. sorted reports with 
numerical summaries. Available for Microsoft and CBASIC 
(state which). Supplied in source code , £105/£12 


O Selector Ill — Multi (i.e.. up to 24) Key version of Selector II. 


Comes with applications programs including Sales Activity. In- 
ventory. Payables. Receivables. Check Register. Expenses. 
Appointments. and Client Patient. Requires CBASIC Supplied 
in source code : : £155/£12 
Enhanced version tor CBASIC-2 £185/£12 


(1) CPM/374X Utility Package — has full range of tunctions 


to create or re-name an IBM 3741 volume, display directory 
information and edit the data set contents. Provides full file 
transfer facilities between 3741 volume data sets and CP/M 
files €125/£7 


DO Flippy Disk Kit — Template and instructions to modity sin- 
gle sided 5%” diskettes for use of second side in singled sided 
drives £6 


Orders must specily disk 
type and format.e gq North 
Star Horizon single density 


Add VAT to orders for soft 
ware (not manuals alone) 
Add 50p per item postage 
and packing (minimum £1) 


Afl orders must be prepaid 
fexcept COD or credit 
card) Make cheques POs 
etc payable to Lifeboat 
Associates 


Manual costs are deduct 
able from subsequem soft 
ware purchase. 


The sale of each pro- 
pnetory sofware package 
conveys a license for use 
on one system only 
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DISTRIBUTOR 


NASCOM-2+FREE 16K RAM 


r Here’s an offer you can’t refuse: 
a Because of the lack of availability of MK 4118 
im * RAMs, Nascom Microcomputers is supplying its 
Nascom 2 without the 8 spare 4118s but with a FREE 
eee ee 16K dynamic RAM board. 
ee . a a When the 4118s become 
' e 5 — available, Nascom 2 
\. purchasers can have them 
\\ atthe special price of £80 
+ VAT for the 8K. 
So, for £295 plus VAT 
this is what you get: 


MEMORY 

@ 16K RAM board 

See (EXPandable to 32K). 

@ 8K Microsoft BASIC. 
@ 2K NAS-SYS 1 


monitor. 
" : @ 1K Video RAM. 
ing ro @ 1K Workspace/ 
. hot solder! 
ore slaving over o eaigd BUILT! eT — aa al mm User RAM. 
Nom miis no stem iS @ Main board sockets 
piss biggest malls) outo slot for the 8x4118s or 
Brita nstructed fo viiculously MICROPROCESSOR 2708 EPROMS. 


: Vy cons: ther : 
available tu ousing forthe te stil 
into your FEATS plus VAT (kit pric 

w pri 
e165 plus VAT). 


scom- 


161K 
; OS packages: 
popearrying © Ny 33 TTL packages 


@ Z80A which will run at 4MHz but is selectable between1/2/4 MHz. 

HARDWARE 

@ Industrial standard 12” x 8” PCB, through hole plated, masked 
and screen printed. All bus lines are fully buffered on-board. 

INTERFACES @Licon 57 key solid state keyboard. 

@ Monitor/domestic TV interface. 

@ Kansas City cassette interface (300/1200 baud) or RS232/20mA 

teletype interface. 


42" x 3” 


ackag For 

MOS ea a interface fo teletype. The Nascom 2 kit is supplied complete with construction article 
There ulated video and tied tothe operating and extensive software manual for the monitor and BASIC. 

nmo ory is ssid M (Ais ¥ NG WN 

he 4K men vay and EPRO 

system.vider eb ving a 1K user RANT ge fascom-1 suit "dye, NASCOM HARDWARE 

option sAPU isthe standare Zz pueld » Motherboard: £5.50 + VAT +50pP+P 

ie executing npgoed £1.50 Mini Motherboard: £2.90 + VAT + 50p P+P 


SOF iene y ‘4 = 3ampPSU: £29.50 + VAT + £1.50P+P 
insite A As a A “VERO DIP board: £10.50 + VAT + 50p P+P 
ASCOM NASBUGT2: £12.50 + VAT + 30p P+P 


ASBUG T4:£25.00+ VAT+30pP+P NASCOM SOFTWARE 


N 
FIRMWARE nas-sys1:£25.00+ VAT +30pPsP 8K BASIC tape: £15.00 + VAT 
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¢ NASCOM IMP PLAIN 
PAPER PRINTER 


. Fully built and housed in 
PTL a stylish enclosure for just 
| £325 plus VAT. 
AM... | Interfaces with all micro 
2) aww _ computers. 
“(Deliveries start November. 


The Nascom IMP (impact Matrix Printer) features are: @ Optional tractor feed. @ Baud rate from 110 to 9600 
@ 60 lines per minute. @ 96 character ASCII set @ External signal for optional synchronisation of baud 
@ 80 characters per line. (includes upper/lower case, $ # £). rate. @ Serial RS232 interface with parallel option 
@ Bi-directional printing. @ Automatic CR/LF. AAA J available soon. 

@ 10 line print buffer. @Accepts8;"paper. 


2 


es 


REVOLUTIONARY TOUCH 
ACTIVATED KEYBOARD. 
TASA MODEL 55 


Designed and manufactured by TASA Inc of TASA has full 128 position 8-bit ASCII output plus 

California, the TASA keyboard is a truly solid state continuous strobe, parity select. The touch 

system that has no moving parts and is virtually sensors are sealed in tough polycarbonate which 

indestructible. is washable and can withstand rugged treatment in 
Totally flat and measuring just 0.325” thick, the harsh environments. 


ORDER FORM 


Other features include: 

@ Built-in electronic shift lock. = 

® Two-key rollover to prevent accidental two-key operation - pe So cpenonts Ltd, Oakfield Corner, 
(excluding “control” and “shift”). @ Sycamore Road, Amersham, Bucks HP6 6SU. 


@ Electronic hysteresis for firm “feel”. Tel: 02403 5076. Telex: 837788. 
@ Signal activation time of 1 millisecond. 


| 
@ Standard 6-position dual readout male card edge a 
connector. @ CMOS compatible with pull-up resistor. L | 
@ Parallel output: active pull-down, direct TTL compatible - 
| 

B 


Description Quantity | Price 


(one load) open collector type. 
ee SS SS SSS Sa 


MICRO MAR Pict, Seigonshl 


AO 2 vecorsscesuecsnt £2.75 each 

oe ETS oe, Wp eagh 4116........00.. 00 £7.50 each ——_———_— 
ee 12peach 2114.................... £4.00each MH eci279 + VAT at 15% 
ee 13peach 780 DEVICES a = 
BOI... gah 25peach MK3880............ £12.50each an 
24 DIM oo seessesssenseneees 30peach yK3881 (PIO)....£7.50 each re 
28 PIN 0... eseeeeseeenees 35peach K3882(CTC)...£7.50each & Total enclosed | 
a Labacesenese rere 40p each VOLTAGE REGULATOR - in 
EPROMs2708...£9.00each SPECIALOFFER 
EPROMs 2716 .£32.00 each “MSO9K neces: peac’ g Address : 

Add VAT and 30p P+P to r 
VISIT OUR NEW SHOP — all orders a 
OPEN TO CALLERS DECEMBER 1979 ® Access/Barclaycard No: 

a *Cheques & P/Os made payable to Interface Components Ltd. 
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aculab... 


HIGH-QUALITY PRINTOUT FOR 
YOUR WORD-PROCESSING SYSTEM 


The ACULAB 735P, a fully self-contained interface 
for IBM golfball output typewriters and printers. 
Parallel model accepts 7-bit ASCII data via a 
Centronics compatible connector. 

Serial model accepts RS232/V24, selectable Baud 
rates. Parallel model may be retro-fitted with serial 
board. 

Programmed for 7 different typehead layouts, covers 
all common golfballs and an ASCII ball, switch 
selectable from the front panel. 

STOP/GO switch, ONLINE/OFFLINE switch, also 
online/offline under software control. 
Rardllelicasccc cere se. -nneasctte ome £155-00 + VAT 
Serial) eee. BE 126 sun GR oe hee £205-00 + VAT 


Accessories and cables available for use with PET/ 
SORCERER/TRS-80 (with or without expansion 
interface) APPLE/ITT/RML380Z etc., etc. 

Wiring and testing service for typewriters and 
printers. 


Typewriters and printers available wired and tested 
and ready to go. 


24 Heath Road, 
Leighton Buzzard, Beds. 
LU7 8AB 


Trade enquiries welcome. 


Ltd. For further information 
Telephone. 0525-371393. 
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WE OFFER A COM 


Some Christmas Gift Ideas 


ENTERPRISE — 3 games, Speedway; Brain Drain, and Black Jack plus a four-function 
memory calculator 

CHESSMATE — by Commodore level chess computer, 32 book openings plays 
black or white, built-in clock £69.95 our price £59.95 
MASTERMIND — electronic version of this famous game, play against the computer, 

3, 4 or 5 digit code £15.90 our price £12.90. 
CHROMA-CHIME — the ultimate in door chimes, select any one of 24 tunes. Available 

as akit £10.50 or ready-made £15.90 
STAR CHESS — space age chess game played on your own TV, in colour and with 

sound effects, plus p.s.u. £69.16 our price £63,35 
VOICE CHALLENGER — the first chess computer to speak. 10 levels. The most powerful 
program to date. Comes complete with pieces, attache case and power supply £249.95 
DATA BASE — one of the latest programmable TV games, in colour. Cartridges include 
Horse Racing; Boxing; Black Jack £89.95 
MONKEY SEE — MONKEY DO — can you follow the code? Similar to Simon, great fun 

for Christmas £19.95 
CREDIT CARD CALCULATOR — by Commodore, the ideat calculator to carry around. 
Over 1000 hours battery life £8.95 
SPACE ALERT — by Mattel, hand-held with sound also available Auto Race 

and Soccer. Soccer £21.50 others £15.90 


£24.95 


MARKSMAN -— electronic shooting game. Comes with an Ow! target and pistol. 
Shoot the owl dead centre, eyes flash and it makes a chirping sound. Sells for £9.90. 
Our price only 

CHESS CHAMPION — economical 6-level chess computer. Comes with power supply 
at a new low price of only i 
COMPUTE-A-TUNE — micro-controlled mini organ, the memory will remember 32 notes 


£5.90 


and replay at correct speed. With effects 


£21.20 
HOW TO BUILD A COMPUTER-CONTROLLED ROBOT — very good book 


£5.90 


Exidy Sorcerer from €747.50. Expansion box 6-slot £241.50 
Micropolis Dual Disc Drive £1,380; Centronics 779 — £920; Pet 2001 from — £529; 
Dual Disc Drive — £851. 
APPLE II (b&w) 16K RAM £954.50. Disc drive & controller £488.75. 
5% in. disks £4,90 ea. 8 in. disks £5.90 ea. 
Plastic Print Wheels IBM etc. £5.95 
NASCOM 1 kit £189.75 or Built & Tested 
NASCOM 2 kit £339.25 or Built & Tested 
Ohio SUPERBOARD 118K Basic, 4K RAM Built & Tested 
COMPUKIT UK101 8K Basic, 4K RAM + Power Supply Built & Tested 
TRS 80 Level II 16K RAM, Computer only 
16K Memory expansion kits (APPLY — SORCERER — TRS 80) 
3A Power Supply kit £23.00 or Built & Tested 
TRS 80 Library 100 — 100 Programs on Cassettes 
2K BASIC for NASCOM 1 used in place of Nasbug or B-Bug 
Large range of computer etc. books. Send for List 
SAE with all enquiries — Ali prices inclusive 


only 


SUPPLIERS TO BUSINESS, EDUCATION & HEALTH AUTHORITIES 


7s W.I.& 


27 Sidney Road, London N22 4LT 
01-889 9736 
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PLETE SERVICE! 


When you buy a computer from us — we don’t give you the box and wave goodbye. 


We realise this is a major purchase for a Company and take the time to find out your requirements, design 
your computer system and write the software, or if you prefer to write your own, we will always be available to 


advise you. 


You can buy a wide range of fully-documented packages — Word Processing/Purchase & Sales Ledgers/ 
Stock Control/Incomplete Records/Medical Systems/Teaching Programs etc. 


on Microcomputers such as— 


APPLE II trom £750 
(16K) 


A complete business system 48K 
Apple, 2 Disk Drives, VDU & 
Printer £2,550 


£4,950 
Multi-user/Multi-task 
1.2/2.4 or 4.8 mb. 


& Printer £7,000 


We stock a full range of VOUs, Printers, 
Computer Stationery, Diskettes, Disk Boxes etc. 


all prices ex VAT. 


Come and see us to discuss your requirements and have a demonstration. 


MI¢CROSOLVE 


Microsolve Computer Services Ltd. 
125/129 High Street, Edgware, Middlesex. 
Tel: 01-951 0218/9 and 01-951 0210 


M1 junction 4/20 mins from Central London 


M IC ROSTAR from 


A complete system with 2 VDUs 


ALPHA MICRO from 
£9,950 

From 1 to 32 terminals. 

From 10 mb. to 90 mb. disk 
storage. 

16-bit processor, Multi-user 
operating system. 


LOW COST 
PRINTERM 


matrix printer £695 


LEAR SEIGLER 


200A matrix printer £1,650 


QUME Sprint 5 


daisywheel printer £2,115. 
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DPS-1 MAINFRAME 


Introducing the DPS-1 the full IEEE S100 bus computer system from Ithaca 
intersystems — the $100 experts. 


FOR EDUCATION, INDUSTRY, RESEARCH and all professional uses, including 
hardware and software development, low cost OEM systems, teaching applications 
etc. 


Hooter Ssysstiennnss 


Just look at these professional features! 


* FRONT PANEL (we won't ask you to debug our hardware, but we will give you 
the tools to debug yours!) Has lights and switches to allow inspection and control 
of addresses and data. Other features Include programmed input switches, and 
output lights, Examine, Examine next, deposit, deposit next, single or slow step (0.1 
to 1000 IPS). hardware breakpoint on any. data or address byte. repeat instruction 
and many other hardware diagnostic facilities. 

* 30 Amp. 8V pawer supply.5 Amps on + 16v rails (all tails are seperately fused) 
* 20slot IEEE S100 Motherboard with active termination and shielding between 
bus lines yt 

* Guaranteed operation at 4MHz. 

The DPS1 comes as a mainframe with front panel. Motherboard. power supply and 
4MHz Z80A cou board. The system is truly modular allowing the user to build up the 
system he requires in his own time. ‘ ! 

$100 boards from a number of manufacturers will plug into the DPS1 IEEE S100 
bus. 

Just add $100 Memory Boards — $100 disk controller boards — $100 I/O boards - 
$100 video and/or graphics boards — $100 EPROM hoards 

All Ithaca Intersystems OEM products including K2 disk operating system and 
PASCALIZ on 8" floppy drives will run in the DPS-1 


A MINI COMPUTER using MICRO technology at a ridiculous MICRO Price!!! The 5 A 
front panel with a backplane and power supply accepts $100 bus boards from many DPS-1 with S100 4MHZ Z80 cup board 


manufacturers. Fully assembled and tested 


SOFTWARE 
for your S100 system 
PASCALIZ The new language for Micros 


CPIM Version £165.00 (5%” or 8”) 
K2 Version £131.25 (8”") 


Runs under K2 operating system. 

* Compiler that produces 280 macro assembler code 
— NO NEED for slow run time P-code interpreter. « 
Comes complete with Macro assember. w Produces 
binary object modules — small and fast. * Modules are 
re-entrant and can be put into ROM. » IMBED, TRACE 
and ERROR debug facilities. » Recursion 


K2 OPERATING SYSTEM £56.25 


8" disk based operating system — distributed on Shugart compatible 8" floppy disk 
* TED — 52 command character orientated text editor with macros. » PIP — File 
and directory handler. # ASMBLE — full Z80 2 pass assembler. » HDT — Hex 
debug tool. » QC! — Utility overlayicommand decoder. x SYSGEN — System 
builder. « COPY — disk to disk file copier. » DUP — disk duplicator. 


OEM S100 boards 


i from the experts! Assemoies 


' and tested 
8K Static RAM board (450ns) £123.75 
8K Static RAM board (250ns) £146.25 
16K Static RAM board (450ns) £216.00 
16K Static RAM board (250ns) £234.00 
64K Dynamic RAM board (250ns) £540.00 
280 cpu board (2MHz) 
280 cpu board (4MHz) 
2708/2716 EPROM board 
ducts 1 ee Eee 
ro r eo display boar: x16, 
brea ka, Bar Assembled 128U/L Ascli) £108.75 
and tested AVAILABLE SOON: ZBC-1 Single board 
Disk controller (up to 4 single computer for OEM market. Available in 
or double sided drives) £131.25 basic through to fully expanded. 4MHz 
VO board (4 parallet and 2 serial Z80A, 64K RAM, memory mapped 4K 
ports) with interrupts £210.00 screen buffer, composite video, up to 
Wo) sete (ipa ene ee) porighe ts 3 See Ech inet 
aaa Biesllna i J £180.00 counter -timer. 1 off £895 — please 
a DPSt). Panel (as use eeeenn phone for a quote for your needs. 


Analogue I/O board £295.00 {quantity discounts available}. 
ALL MANUALS AVAILABLE SEPERATELY €2.50 each 


PASCAL MICRO 
DEVELOPMENT SYSTEM 


l, / . (f, e ly, fer od 
imHaca [[podenQyysthenss HAVE JUST 


ANNOUNCED AN IEEE S100 SYSTEM WITH A 
TRUE PASCAL COMPILER 


FOR RESEARCH and DEVELOPMENT 
LABORATORIES and TEACHING APPLICATIONS 


The PASCAL System 


@ DPS1 Mainframe with 
hardware front panel. 
@ Z80A 4MHZ 
Microprocessor. 
@ 64K Static RAM. 
@ 8” Shugart or DRI 
Floppy Disc Drive, Power 
Supply and Controller. 


@ K2 DOS Operating 
System. 


® Pascal Compiler and 
Macro Assembler. 


® \/O Board with 2 RS232 ports 
and 4 parallel ports 


All prices quoted are exclusive of VAT. 


CONTACT THESE UK DEALERS 


NEWBEAR COMPUTING STORE (Newbury) (0635) 30505 Telex: 848507 SIRTON PRODUCTS (Surrey) 01-660 5617 
DATAVIEW LTD. (Colchester) (0206) 78811 TRANSAM (C.London) 01-402 8137 Telex: 444198 
CODIFIED COMPUTER SYSTEMS (North London) 01-226 1319 | MICRONEX (Bristol) (027589) 3042 
DATA SYSTEMS ENGINEERING (Fife, Scotland) (03374) 469 NORTEK SYSTEMS (Merseyside) (0704) 67375 
MICROPEOPLE (Nottingham) (06076) 69117 ENERTECH (E. Sussex) (0323) 870814 


yore _ EUROPEAN SUBSIDIARY 
ITHACA [JDDTTMSYSICONS 58 Crouch Hall Road, London N8 BHG. England. 


(formerly ITHACA AUDIO of New York) Telephone: 01-341 2447 Telex: 895 4665 - Ref: ITHACA 
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DISKS : LTT : MEMORY : DISKS : LTT : MEMORY : LTT: 
GODBOUT Computer Products 


High quality, fast (4 MHz), reliable static S-100 memory 
boards and other products e.g. 


Kit 
2708 EPROM chip £6.25 
2716 EPROM chip p.o.a. 
Econorom 2708, 16K EPROM (N@ EPROMS) £45 
Econorom 2716, 16K EPROM (N@ 
EPROMS), 8K RAM (N@ RAMS) 
Econoram lla, 8K 
Interfacer 2 full RS232 serial 1/O 
Econoram |Va, 16K 


FOQUINOX 300 


A powerful multi-user 
multi-tasking 
multi-language 


16-bit microcomputer time-sharing system 


Econoram Vila, 24K £230 £249 supporting 
Econoram Xilla, 32K £315 £339 ¢ BASIC 
: e LISP 
EXTRA mea PRICES ON QUALITY DISKS © PASCAL 
Brand name diskettes stocked for most micros. © Floppy discs 


Pack of ten 5 4in. disks, £19. Ten packs (100 disks), £175. 
Pack of ten 8in. disks, £23. Ten packs (100 disks), £210. 
When ordering please specify whether you require hard 
or soft-sectored diskettes, and if hard-sectored, the 
number of sectors. 


Anadex DP8000 Printer. Ready to go! Includes 
RS232 cable, 1,000 sheets continuous stationery 
and Securicor delivery within UK. Only £525. 


e Hard discs 


including a powerful Text Formatter, 
Assembly Language Development System 
and disc-based Sort utilities. 


Priced from under £5,000 


Write or phone for further information. 


All prices given include postage and packing (overseas 

add £10). Just add VAT. Send 10p stamp for details. 

Quantity discounts available on application. Credit 

terms (nett 30 days) given to large companies and 

Government establishments. 

Mail Order ‘phone: 01-828 1785 LTT ELECTRONICS 
8 Waldegrave Road 
London SE19 


EQUINOX COMPUTER SYSTEMS LTD, 


“Kleeman House” 16 Anning Street, 
New Inn Yard, London EC2A 3HB. 
Tel: 01-739 2387/9. 01-729 4460. 


MEMORY : DISKS : LTT : MEMORY : DISKS : LTT : MEMORY : DISKS : LTT 


LTT : MEMORY : DISKS : LTT : MEMORY : DISKS : LTT : MEMORY : DISKS : LTT 


ei: 


DISKS : LTT : MEMORY : DISKS : LTT : MEMORY : DISKS: 
e Circle No. 110 e Circle No: 111 


COMPUTER FIELD MAINTENANCE 
Keeps SWTP running smoothly 
Keeps Cromemco running smoothly 
Keeps Sol running smoothly 

Keeps Horizon running smoothly 
Keeps Abacus running smoothly 
Keeping things running smoothly 


Computer Field Maintenance 

A CWT company, a Member of the IAL Group, 

Excell House, Trust Industrial Estate, Wilbury Way 
Hitchin, Herts SG4 OUZ 

Tel: (0462) 51511 Telex: 826649 
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DETAILED SPECIFICATION 
MODEL VDP 10 


VIDEO 
~- One page memory 
64 characters per line 16 lines per page 
— Full 128 ASCII character set 
96 upper and lower case characters 32 control symbols 
— Comprehensive cursor controls 
Left/right/up/down CR/LF Clear/home/line-erase 
- PROM translation of inbound characters, giving:- 
Programmable coding for cursor commands 
Programmable display control for each input code 
— Cursor command codes can be displayed using:- 
‘Display’ key for protocol debugging V24 input bit 8 
under remote software contro! 
— European compatible composite video out for:- 
TV monitor, or Modified TV set. 


V28 1/0 
— High/low rates externally switchable and jumper selectable 
from:- 

9600/4800/2400/1 200/600/300/150/75 bits/sec. 

220/110 bits/sec. (NOTE: at high receive speeds, remote 
software should allow 8.3:-ms for CR, LF and 132 ms 
for Clear) 

Odd, Even or No Parity Full duplex or local mode 

One or two stop bits V24 serial 1/O using standard 25 pin 

socket 


KEYBOARD 
- 72 key ultra-reliable solid state contactless keyboard 
— Standard ASCII! layout plus programmable cursor control 
key pad 

— QWERTY standard 

— Full N key rollover 

— Caps Lock with LED for TTY compatibility 

Repeat key. 


MAINS POWER SUPPLY 
— Built-in — needs 220-240V 5SOHz. 
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DATA PRECISION (Equipment) Lid. 


proudly present 


THE 
VIDEO 
HETBOARL 


— 72 key ultra-reliable contactless capacitive keyboard 
with cursor command keypad 

— RS 232/V24 serial 1/0 up to 9600 bauds 

— Composite video output for monitor or modified TV 

— Built-in mains power supply 


Although low-cost, the Video Keyboard is OEM built 
in the UK using only top-quality components, Other 
low-cost products use cheap, low MTBF contact-switch 
keyboards. The Video Keyboard uses the same pro- 
fessional quality ultra-reliable contactless keyboard 
used by top-flight UK terminal manufacturers. 


CABINET 
— Tailor-made to house all electronics, keyboard, video and 
V24 sockets, switches and power supply. 


SWITCHES 

- Power on/off 

— On-line/Off-line 

— Baud Rate Select 
Medium/High/Low 

— Display Key 
Displays control characters for easy protocol debugging 


Normally set to 9600/1200/300 


AVAILABLE IN TWO VERSIONS (Monitor/converted TV not 


included). 
Complete Video Keyboard .... £264.50 
Stripped Video Keyboard ..... £218.50 


stripped version excludes case, case hardware (switches, 
plugs), 240/9-0-9 VAC transformer but otherwise complete 
and tested] . 


Both versions are brand new with comprehensive manual and 
12-month warranty. 


DATA PRECISION (Equipment) LIMITED, 
81 Goldsworth Road, Woking, Surrey GU21 1LJ 
Tel: Woking 64444/67420 Reg. in England No. 913775 


Please send me: 
. Complete Video Keyboards @ £264.50 each, 


. Stripped Video Keyboards @ £218.50 each, 


. Video Keyboard Manuals @ £2 each, 


. Software Manuals @ £1 each * 


* Deducted if Keyboard purchased 
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FEATURES (NCLUDE: 

* 20 COLUMN PRINTER 

* 20 CHARACTER 
ALPHANUMERIC DISPLAY 

* FULL 54 KEY TERMINAL-STYLE 
KEYBOARD 

* TTY INTERFACE 

* TWIN CASSETTE INTERFACE 

* RAM — 1K TO 4K OPTIONS 

OPTIONAL EXTRAS JNCLUDE: 

8K‘BASIC’ INTERPRETER ROM 


— £70.00 
4K ASSEMBLER ROM — £59.50 
POWER SUPPLY — £41.83 
CASE (Including Power Supply) 

— £78.00 
EXPANSION MOTHERCARD- 

— £136.50 


+ VAT 


AIM 65 comes to you fully built 

and tested with a. full alphanumeric 
keyboard, 20 character display 
and a 20 column printer — 

for keeping a permanent 

record of all your work. Available 
in 1K- and 4K-byte RAM versions, 
AIM 65.is designed around the 


6502 CPU. which has 64K address capability 


with 13 addressing modes. This is the 
microprocessor at the heart of many other, 
more costly, systems such as PET and 
APPLE. 

AIM 65 has a 4K ROM-resident monitor 
program for all peripheral control and user 
programming functions. Spare sockets are 
included for expanding on-board program 
memory via user PROM-based programs 
and/or Rockwell assembler, text editor and 
BASIC interpreter plug-in options. 

AIM 65 has aconnector for external 
access to system bus for memory and 


Pelco (Electronics) Ltd 


Tel: Brighton (0273) 722155 


Buy it with your Access or Barclaycard 


® Use a GIMIX box for your SWTP boards and disks 
® Use an SWTP chassis as a PET Memory/User port expander box 
® Contact RRL for the VECTOR MZ-CP/M, FORTRAN etc. 

® Showrooms at 40, Stonehills, Welwyn Garden City, Herts. Tel: Welwyn Garden 26633 (24 hours). 


Enterprise House 83/85 Western Road HOVE East Sussex BN3 1JB 


RESEARCH RESOURCES LTD. 


Microcomputers for Education; Science, and Technology 
Upgrade your SWTP and PETS 


£249°50 


VO expansion, a separate connector for 
interfacing a teletype and two cassette 
recorders. There is a user-dedicated 
Versatile Interface Adaptor, featuring three 
&-bit, bidirectional ports (two parallel, one 
serial) and two 16-bit interval timer/event 
counters — thus allowing the user to 
interface his own system, without extra 
interface devices in many cases. 

AIM 65 is probably the most effective, 
low-cost microcomputer development 
system available — an invaluable 
educational aid to first time users and an 
ideal general purpose micro-computer for 
the engineer. 

AIM 65 is available in the UK from 
PELCO ELECTRONICS LTD at £249.50 + 
VAT, complete with User's Manual and 
Schematic, R6500 Programming and 
Hardware Manuals and a handy pocket 
reference card. 
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We care about what leaves 

our factory. After allit’s got \ 
our name on it. 

The next time you want | 
reliable microcomputer 


roducts — single card | 
systems and disk systems ~ | 
take a look at what we put in | 


our boxes. 
A Comart Computer Catalogue will E 
show you. \ 


Write to 


43 comart | 
Comart Ltd., P.O. Box 2, St. Neots, | 


| Huntingdon, Cambs. 
Ortelephone (0480) 215005. 
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Digital Equipment LA34 terminal n/a 825 


All prices given are exclusive of VAT and carriage, 


ERtaA and are correct at time of going to press. 


“ain ATTRACTIVE EDUCATIONAL, OEM AND 


Ls] LEAR SIEGLER fee DEALER DISCOUNTS AVAILABLE ON 
NORTHSTAR EQUIPMENT NOW! 

Please send 50p (incl. P&P) for our latest product 

catalogue which details the above and much more. 


Telex: 925859 
Telephone: 01-834 0261/2733 


MATRIX 
PRINTER 


NORTHSTAR £Kit fAss 
Horizon-1-32K-D 995 1165 
TELETYPE 43 RANGE . Horizon-2-32K-D 1195 1395 
KSR £800 Horizon-1-32K-Q 1125 1395 
complete . , Horizon-2-32K Q 1425 1675 
ie 16K dynamic memory card 195 225 
ANADEX 32K dynamic memory card 295 335 
TELETYPE DP8000 Hardware Floating-Point card 145 195 
M40 RANGE e.. Z80A CPU card 99 145 
aii eae Dual-density/Quad controller with 
ASR33 , Rel.5S/W 225 275 
' PERIPHERALS 
Silenced lntertec Intertube Il VDU (uses 

£2750 280 & 6K EPROM) n/a 575 
<7 Elbit DS1920, mode! 30 VDU n/a 730 
J ; Wide selection of Anadex DP8000 printer n/a 525 

avalneein® Taine NEC. Spinwriter 55 cps letter quality 
a. £575 Baie, i 


* Attractive quantity discounts available %Established 
Scottish maintenance organisation since 1966 


KSL. KODE SERVICES LIMITED 


CRAWFORD CHAMBERS, CALLENDAR ROAD, 
FALKIRK. Tel: 22766 Telex: 449335, 
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Interam Computer Systems Ltd "ale INTERAM e 


59 Moreton St., Victoria. 
London SWt 
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INNOVATIVE 


TRS-80 SOFTWARE 


Y Business Y Programming Aids 
“Personal Y Custom 
/ Games / Utilities 


6 Years Microprocessor Experience! 


BINDERS Our Software List is being updated so frequently now that we are supplying it pre-punched 
for a ring binder. We are also supplying, without profit, a handsome ring binder which will 
house the list and also has room for program instructions, notes etc. Large 18p SAE for list alone, 
95p plus 50p postage for list and binder. 


A.J.HARDING CMOLIMERX) EN 


oe 


28 COLLINGTON AVENUE,BEXHILL-ON-SEA,E.SUSSEX. 


TEL: (0424) 220391 


: —— 
BREE BERBER RRR EER ERR ERE REESE EERE EERE EERE Eee ee 
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TEROUEL 


Delta Products | 


MicroSystems 


43 Qualitas, Roman Hill Bracknell, 


Berkshire RG12 4QG 


Tel(0344) 5160 


| VIS. 


Quality Performance Value and Delivery 
Delta Offers them all 


Terodec are the sole U.K. Distributor for Delta Products. Delta are the Californian Manufacturer of S-100 and S-44 (Delta’s own 


bus for Industrial Control) microcomputers. 


A newcomer to Britain, Delta has an established record in the States for delivering a wide range of quality products and providing 
solutions other manufacturers cannot. Systems with Flexibility and capacity at sensible prices. Delta has a continuing policy of 
Technical innovation, the latest is a reliable double-density disc controller using latest LSI technology. 

Terodec offers Delta’s wide range of products: CPUS, Static Memory, Disc Controllers, Terminal Simulator, Serial and parallel 
interfaces, tape controllers and many more. All products are designed to operate with CPM so a wide range of applications 


software can be used. 


O1 Professional Word Processing System: 64K RAM, 2Mbytes of 
Disc Storage, Diablo 1650, High-Quality VDU, CPM 1.4 Word- 
star, Z-80 CPU, Attractively-styled Work Station £6,218 


Systems: 

64K RAM, 4MHz Z-80 CPU, 2 serial and 3 parallel ports, 1M 
bytes of Disc Storage High-Quality VDU CPM 1.4 £2,815 
64K RAM, 4MHZ Z-80 CPU, 2 serial and 3 parallel ports, 2M 
bytes of Disc Storage High-Quality VDU 150 cps 132 character 
printer 


$-100 Boards.and Mainframe: 

DP-CPU 4MHz Z-80 2 serial and 3 parallel Ports Monitor... . 
DP-DSK Double-Density Disk Controller 

S-100 Mainframe 12 slot Mth/B PSU and Cabinet 


fy 


Central Data 


New RAM Prices. 


From The Dynamic Memory Company. 


© Deselectable in 2K increments — the deselect allows 2K areas of 
memory to be switched off to avoid memory overlap ¢ Z-80 and 
8080 compatible at both 2MHz and 4MHz ® Fully-socketed — allows 
the user to expand the board ¢ Power saving Dynamic RAM with 
invisible refresh ¢ Plus selectable addressing ¢ S-100 compatible 
Reliable — one year guarantee. 


16K — £155 32K — £230 
48K — £305 64K — £380 


4MHz Boards at £5/ 16K additional 
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32K Static RAM with Bank Select 

CJ) Disc Drives with PSU and Cabinet: 
DP 1000K 1Mbyte of Disc Storage 
DP 2000K 2Mbyte of Disc Storage 
DP 4000K 4Mbyte of Disc Storage 


S-44 Industrial Control System Designed for Rugged Environ- 
ments: 

DP —2Z-80A 4MHz 2-80 CPU 2 Parallel Ports Monitor 

DP-DSK 2A Double-Density Disc Controller 

DP—16KA 16K Static RAM 

OP—FPA Front Pannel Traps Trace and more 

DP—MTH 15 15 Slot Mth/B Kit 

DP—PWRA Power Supply for S-44 Kit 

DP-CHSA S-44 Card Cage Kit 


(] Allboards and Systems are supplied assembled and tested. 


SOFTWARE 


OSBORNE & ASSOCIATES 

CBASIC-2 Version. Runs either on CP/M or CDOS 1.07 
(] Accounts Payable & Accounts Receivable 

(] General Ledger 

L] Payroll with Cost Accounting 


MICROPRO 

(] WORD-STAR — Menu-driven visual word-processing system 
for use with standard terminals. Text formating performed on 
screen. Facilities for text paginate, page number, justify, centre 
underline and PRINT. The most complete, totally-integrated, 
word-processing system software you've ever seen on a micro- 
computer 


We also supply CP/M C BASIC-2, Inventory Control UCSD 
PASCAL COBOL FORTRAN and DATABASE 


TERODEC supply a full range of hardware and software that 
represent the best in quality, price and delivery. Our product range 
includes the CROMEMCO CS-2 and CS-3, printers from DECISION 
DATA, VDUs from TVI and SOROC and MICROMATION’s Double- 
Density Disc Controller, Z-Plus and Megabox-!. 


We can arrange on-site maintenance on all the above equipment. 


All prices are correct at the time of going to press and do not include 
delivery or VAT. Office hours 9-6 Mon-Sat. Please phone for 
appointment. 24 hour answering service. 


OEM & Dealer Enquiries Invited. 
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G.P.W. Electronics 


Christmas Special 
15% OFF all our $100 Systems 


Kit Assem 
GPW 302 
Z80 CPU (2 mhz) including 2708 
and power on jump £87.00 £120.00 


GPW 303 
280 upgtade kit to 4 mhz £34.30 


GPW 305 
Z80A CPU (4 mhz) including 2708 
and power on jump £96.00 £128.00 


GPW 310 . 
IK Monitor (2708) £22.90 


GPW 501 
8K Static RAM 250 ns £116.00 £144.00 


GPW 502 
8K Static RAM 450 ns £97.00 £126.00 


GPW 503 
16K Dynamic RAM expandable to 
32K £194.00 


GPW 504 
16K Dynamic RAM expandable to 
64K £226.00 


GPW 701 
Serial/ Parallel Board 
(2 x serial 1 x parallel) £74.00 £114.00 


Also Mothetboards, EPROM boards, Music Boards, 
Video Boards, Real Time clocks all in stock. 

GPW S100 expansion box only £145 (no discount on 
this item) 


Misc Hardware 

RS 232to TTY 20 mA loopinterface £5.50 

RS 232 to TTL converter £5.50 

Kansas City Tape Interface £21.70 

UART and Board Rate generator £27.60 

$100 Card extenders (3690-12) £18.70 

$100 User boards (8804) £17.00 ; 
$100 Exterminator £55.00 
U V Erasers (p to 48 1/C’s 

simultaneously £22.70 


No catch just deduct 15% from list price. 


COMPONENTS Compare our prices from stock. 
5101’s_ £3.50, 280 CPU’s £8.00, 2708’s_ £7.50, 
2716’s £20.00, 8080A £6.00,4116’s £6.50. 
MM58129 5 function LCD watch chip, bargain at 
£3:50: 


We can supply most components, ring for prices of 
any item. 


Computers We have business systems for TANDY 
TRS-80, EXIDY SORCERER, COMPUCORP and 
GAMMA LS1-11. 

Terms of Business 


CWO. Access or Barclaycard. 
Prices include P & P but not VAT 
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Superboard and Sorcerer compatible 


COLOUR 
YOUR 
NASCOM! 


DAZZLING COLOUR GRAPHICS FOR NASCOM 1 


Genuine bit-addressable ‘‘pixel’’ system for straight- 
forward programming of pictorial or mathematical 
functions. 


8 Colour display plus 8 colour independent background 


facility. Full documentation with FREE SOFTWARE: 
powerful sub-routines for vector generation, demon- 
stration program for animated effects. All runs in Nascom 
1 without expansion. Complete with UHF Colour 
Modulator for operation with normal colour TV set. 
Superior design allows connection to most other micro- 
processor systems — send u5 diagrams etc of your b & w 
video circuitry for free advice. Don‘t be fooled by the 
price: this is a top quality product which will transform 
your computer. 


NOW AVAILABLE FOR £ 4 5 ficlugine SEV 
LIMITED PERIOD AT and postage. 


WILLIAM Dower House, Billericay Road, hres 


Herongate, Brentwood, 
STUAR Essex CM13 3SD. 
EMIS Ltd Telephone: Brentwood (0277) 810244 
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WE MEAN BUSINESS 


Complete teak-mounted business systems 
. ready to go 
(With software, stationery and staff tuition). 


Leasing and deferred terms available. 


All Commodore hardware and compatible 
peripherals stocked 


Professional Business Software by ‘Petact’, 
‘Petsoft’, ‘'Gemsoft’, ‘Computastore’ and 
‘Grama (Winter)’ at attractive prices. 
Plus our own Professional Software 
for the Commodore PET. 


Our best seller — “’T.V. Rentals”’ 
(May be used for any equipment rental) — 
£80 plus vat. 


39 ALBERT ST. KIRKWALL. KW15 1HQ. 
Phone (0856) 3140. 


Thistle Computers 


39 Albert St., Kirkwall KW15 1HQ. 
Phone (0856) 3140. 
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y | * 
Buy a System...Not just a “‘ Pretty Box”’ 


The SD System*—From about 97p per hour (40-hour week) 


a 


*The SD System includes: 

SDS-200 Microcomputer T.!. 810 Printer (or equivalent) 
i.e, NEC SPIN WRITER £1,899. SDS 200 £4,750, T18 10 
£1,499 


The SDS-200 TOTAL System features: 


System Hardware 

The SDS-200 gives you features that are not 

found in systems costing thousands more. 

State-of-the-Art Engineering. Quality Production 

and Full Reliability testing make the SDS-200 a 

dependable, compact and easy to operate data 

processing system. 

e Up to 256K Bytes RAM 

e Full Keyboard with Special Accounting Key Pad 

e Large 12in. Video Display Screen 

e Full Cursor Control including Addressable Cursor 

e Blinking, Underlining, Reverse and Protected Fields 

e Uses Bin. Flexible Diskettes for Permanent Storage 2 
Mbyte on-line 

e Forward and Reverse Scrolling 

e Capable of up to 160 Special Characters 

e Expandable with Memory and Peripheral Equipment 

e Will Operate as a Remote Batch Processor for Large Systems 

eS 100 industry standard bus 

e 4 spare $100 slots. 


System Software 

A range of Business Programs are available from 
CAP-CPP written in Microcobal. 

The system will support all normal high level languages 
including:— 

Fortran 

Cobol 

Basic 

CP/M 


Authorised dealers are: 
Anglo American Computers Ltd 


Milburn House, Suite D, Dean Street 
Newcastle-upon-Tyne. 


Bell Computing Ltd 
62 Lowther Street 
Carlisle 0228 43690 


A Total System 


SD Systems knows that small 
businesses do not keep full-time 
programmers on staff. We also know 
that individually designed business 
programs can be expensive on a 
one-time basis. That is why we offer 
the SDS-200 and compatible 
business software. 


Leasing Available 


The SDS-200 is available by leasing. 
This gives the small business the 

opportunity to select the method of 
acquisition that best fits their needs. 


SDS-200 Expandable 

The SDS-200 is designed in a 
manner to give you expansion 
capabilities. As your needs change 
the computer system that you select 
today should be able to change with 
you. By the addition of memory and 
peripheral equipment, the SDS-200 
can expand to fit your needs. 


Picodyte 
Linton House, 
Catherine Street 


Optimal 
142 Britannia Street 
Valletta, Malta 


Tel: 0632 29593 Aston, Birmingham = Tel: 356 21818 
a Tel: 021-328 4840 Telex: Malta 683. 
Peter McNaughton Ass. Codified Computer Systems Ltd,  Tejex: 335511 
Anfield, Glenalmond 69 Calabria Road, 
Perthshire 073-888 267 London N5 1HX 
Tel: 01-226 1319. 
UK Distributor: 


Barcellof Ltd 


Kimberley House, 
Vaughan Way, Leicester 
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AIRAMCO LTD 


Unit A2, 9 Longford Avenue, Kilwinning Ind. Est., 


Kilwinning, Ayrshire KA13 6EX. 
(0294) 57755 Telex 779808 


Dealer enquiries invited 


© Circle No. 124 
19 


The Rohan Computing Collection..... 


Rohan computing, in addition to their normal software and systems consultancy services, now offer the following range of computer 
equipment for sale. As far as possible Rohan computing try to hold these items in stock ready for immediate delivery. Nationwide on site 
maintenance for all Rohan computing equipment. 


Qume The Qume is ideal as a general purpose printer or for filali tal Digital Decwriter IV, The best desk top matrix printing 
adding word processing facilities to an existing micro terminal available. Typewriter styling. 10,12,13.2,16.5 
computer, Print only and keyboard versions available. The key- characters per inch. All sizes very legible. 2,3,4,6,8,12 lines per 


board version can double as a spare 
typewriter. RS232 interface adaptable 
for the PET, APPLE, etc. XON/XOFF 
protocol available. Word processing 
package/driver available for CP/M 
based systems. Other versions in 
preparation, 


inch, Optional tractor feed and numeric 
keypad, RS 232 interface. 


PET Commodore PET microcomputers. 
The PET is the ideal low cost 

computer for teaching yourself programming, 

educational use and time consuming 

calculations in science, industry and 

commerce, Graphic display excellent 

for histograms etc. 

*8k PET with integral cassette 

and minikey board 

*16 & 32k PET‘s with full 

sized professional keyboards, 
*2022 matrix printers 

*2040 floppy disc units, 


CIFER Cifer 2600 Series VDU's. 
Superbly engineered and 

made in Britain. *12 inch screen, 
*7 x 11 character matrix 

*9 x 12 matrix for graphic characters 
*62 or 100 key detachable keyboards 
*Printer port 

* VT52 emulation 
*Line drawing set 


*RAIR Blackbox, Teletype 43s, Tally high speed matrix printers also available. * 


R, [* n Phone Richard on SOUTHAM (092681) 3541 for prices and delivery. 
@] a Rohan Computing, B.A.S.S. (Engineers) Sales Limited, Kineton Road, Southam, Warwickshire CV33 ODQ 
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— PET USERS and budding PET PROGRAMMERS — 
0 C 0 Feel Like Giving Up? Our Advice is — Don't! 
C ri Get PETAID and write good commercial software in 


HOURS NOT WEEKS. 


PETAID Version 1isa tile basedi utility With PETAID CREATE Your Own: incorporated in the PETAID Package 
Program designed to help people Supphers Files is: 
develop their own file based programs Customer Files @ powerful search function which 
a fraction of the time it takes to Mailing Lists allows the user to search his database 
write them ui Basic. Personnel Files on his own Gefined basis 
Weeks of Programming become Address Book @ powerful set of commands 
Hours Amenities File ANO. OR NOT. GREATER THAN. 
All your programs will perfurm to the Qrary File LESS THAN. EQUAL TO 
same high standard Proce Lists embodied 's a String search function 
All your programs will Operate as Parts List which enables the user to locate 
professionally written. commercial Stock File records based on a string contained 
software Sales Lead Lists somewhere within the record 
Patient Reqsters, The above features and commands 
Eteiece: may be used in conjunction with one 
enother with no limit on the number of 
def ined operands apart from 
practicality 


NOW AVAILABLE! 
Tape based version £80 — Commodore Disk based version £120 (Seq. files) — 
Documentation £10 — 


FUTURE Versions of PETAID 

1. Random Access) @2.Print generators 3. Search & Extract an index/new file/print 
4. Sort Utilities 5. Transaction Handling 6. Word Processor package 
7. Dther commercial packages. 


STAGE ONE COMPUTERS == 
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‘We stock 20 different 
makes of computer, 
So our only vested 
interest is 
customer 
satisfaction’ 


Bill Cannings, Managing Director 


Businesses can only improve their efficiency 
with computers if they buy exactly the right 
kind of equipment and software for their needs. 
The problem can be in matching their needs 
with what the market can supply at any one 
time. 


At the Byte Shop and Computertand we 
have the widest range of computers available 
from any single source. We have deep-rooted 
systems know how going back over 10 years, 


so you get not only a refreshing breadth of 
choice, but also high level impartial advice from 
computer specialists on what to buy. 


Our business is computers and only 
computers, so you will be talking to people who 
really understand their subject. Once you have 
taken the decision to visit us, you are already a 
good way towards choosing the right computer 
for your needs. 


Branches at: 

Ilford Nottingham 

426 428 Cranbrook Road, 92a Upper Parliament Street 
Gants Hill, llford, Essex IG2 GHW Nottingham NG1 6LF 

Tel, 01-554 2177 Tel. 0602 40576 


London Manchester 

48 Tottenham Court Road, 11 Gateway House, 
London W185 4TD Piccadilly, Manchester 
Tel. 01-636 0647 Tel. 061-236 4737 


Birmingham Glasgow 

94 96 Hurst Street, Magnet House 
Birmingham 85 4TD Waterloo Street 

Tel. 021-622 7149 Glasgow Tel. 041-332 2468 


THE BUTE SHOP i 
GOMPUTERLATO oo 
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We've pioneered the west! 


We've opened up the west of London and if you're local to the 
Ealing area that can only be good news for you. 

We stock all the big names - Commodore, PET, Apple and 
Nascom. . 

We have the knowledge and expertise to provide a software 
package or business system that's right for you plus a 
comprehensive maintenance and engineering back-up service. 

Call in for more information or a demonstration. 

We also sell a wide range of tapes and books.) 


= 
Adda Computers, 17-19 The Broadway, Ealing, London W.5. 
(between W.H. Smiths and Burtons) 
Telephone 01-579 5845 


Open 09.00-18.00 Monday to Friday; 
10.00-16.00 Saturdays. 


aada we add up toa great deal. 


Micro~Facilities ici... S829 7% 
MIDDLESEX & SW LONDON 


As dealers for North Star Horizon and Commodore PET 
Microcomputers we provide a fully comprehensive service for all 
types of user: 

% Personal * Business * Education x Industry * Scientific 
We offer both a large range of software and the choice of 


SUPP GI ain EamearelS. NORTH STAR HORIZON 


Software Pa ckages very low cost. Our programmers can ———_ * 

Sales Ledger Purchase Ledger write in BASIC, COBOL, RPG, or 

General Ledger Stock Control FORTRAN. 

Incomplete Records é P 

Loan Accounting Mail Order Financing 

Payroll Job Costing In addition to purchasing, we offer 

Text Processing CP/M you the choice of Rental, Leasing or 
. H.P. (subject to references). 

Systems & Programming Furthermore if you already have a 

A professionally experienced team micro system then why not ask us 

of consultant analysts and about part exchange. 

programmers offer you a complete Commodore PET computers are 

service for specifying, designing, available for hire from £4.75 per 

writing and testing programs to your day, disks interfaces and printers 

exact requirements. Our packages are extra. 

can be tailored to your needs at COMMODORE PET 


If you have a computer problem then ask Micro-Facilitles for the solution. AICS) Assoclation of independent 


Computer Specialists 
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MacroFloppy 
goes twice the distance 


Micropolis is rapidly becoming the industry standard in 5%" 
floppy disc drives; they have been shipping double density 
drives for over 2 years, thus proving their outstanding 
reliability and performance. 

By completely reassessing the engineering involvedin 
5%" floppy disc drives, and using the most modern 
technology available, Micropolis achieve a formatted density 
Of 315K bytes per single sided unit. 


Starter system 


The 1041/1 Macrofloppy system 
includes a 143K byte double density 
drive with $100 controller card, 
MDOS and BASIC witha 
comprehensive manual. 

This unit willsuccessfully add 
on-line disc storage to a wide range 
of $100 computers atan 
unbeatable price per byte. 

_ Add to yourCromemco, 
North Star, Vector Graphic, 
Sol, Poly 88, Sorcerer, etc. 


Fully assembled, tested and 
burnt-in unit 
£439.00 


Optional regulator for $100 
raw power 
£14.00 


Also avaliiabie 


A full range of hardware and 

software including: 

Mains powered add-on 143K bytes ws 

(Also suitable for Tandy expansion Dealer enquiries welcome 

interface) Ring Reading 85464 for further details 
£399.00 2 


Single drive 315K bytesystem 
£663.00 


Twin drive 630K byte system 
£1159.00 


ae SINTROM MICROSHOP 


North Star compatible operating 14 Arkwright Road, Reading, Berks RG2 OLS 


system Tel: Reading (0734) 85464 
£35.00 TELEX: 847395 CABLES: SINTROM READING 


NITRO T (BH? 
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COMPLETE COMPUTER SYSTEMS (CCS) 


CCS Microsales 


CCS Microhire 


. Still the Leading Microcomputer Hire 
LEARN “BASIC” witha £50 Company with the best range of 
Voucher towards the cost of agulgment — 
a “BASIC” course when you buy now £4. ay* F 
a micro from us APPLE (16K) now £5.70/day 


Apple Il; PET; Exidy Sorcerer; SEED 
System One/MS! 6800; NASCOM/ 


ABC80 Z80A based. Fastest in this price range. Fantastic ‘BASIC’ MICROS; Research Machines 380Z 
in 16K ROM plus Assemblers and FORTRAN (disc based) and and Tandy TRS-80. 
over 35 Industrial 1/O and memory boards. Over 500 million Bytes (half mega- 
APPLE 48K Disc based WORD PROCESSING Turnkey System inc. bytes memory) available for hire in 
IBM Printer only £1990 (ex. VAT) also 12 extra boards from units from 4K to 48K. tees 
CCS as options to all the usual Apple Boards. Send for our NEW PRICE LIST giving 


the most attractive prices yet. 


Our own boxed $100 interface so you can choose from the *fourd t 
PET 200 + index of $100 boards and use them with your PET. om are) 
SORCERER All sorts of S100 goodies available on order at costs which -FREEPOST (7, The Arcade) 


make it better than the hassel of getting them on your own. LETCHWORTH, HERTS SG6 4YA 


We Know | would like to come and see the ABC80; 


PET; APPLE. | 
rh Please call me back to arrange an 
SEEING IS BELIEVING | appointment. 
and invite you to come and see the ABC80 and others at our new ig er 8 OR ge i | 
Letchworth shop (Open Nov.) Just clip the coupon and sent it to: Company....... 0.0... s reece rere eens 
CCS MICROHIRE/MICROSALES | Locationn:. eG. se Mh: te cu et kc | 


FREEPOST (7 The Arcade) 
Letchworth, Herts. 
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INTEGRATED SMALL BUSINESS SOFTWARE 


-iISBS - 
FAST AND EASY TO USE ISBS MEANS INCREASED EFFICIENCY 


AND PROFITABILITY - PUT IT TO WORK FOR YOUR BUSINESS 
ISBS 


£ 
STOCK ORDER ENTRY \  stocK CONTROL 


350 
CONTROL & INVOICING ORDER ENTRY & INVOICING 360 


NAME & ADDRESS SYSTEM 250 
COMPANY PURCHASES SYSTEM 450 
COMPANY SALES SYSTEM 450 
GENERAL ACCOUNTING 400 
PAYROLL 500 
Packages supplied on floppy disk with easy to follow 
Reference Manuals — NO PREVIOUS COMPUTER 
KNOWLEDGE REQUIRED TO OPERATE. ISBS runs 
on 48K Northstar Horizon, Rair Black Box or other sys- 
COMPANY enreeY tems supporting CP/M* — plus VDU and 132 col 


NAME & 
ADDRESS 


PURCHASES SALES printer. Complete suite or individual packages avail- 
SYSTEM SYSTEM able now and are fully supported. 
—= Other software packages available include Time 
Recording Systems, Finance Control and many others. 
Special application software undertaken for Northstar 
GENERAL PAYROLL & Black Box and also complete TURNKEY SYSTEMS. 
ACCOUNTING *CP/M registered trademark of Digital Research. 


Costs shown exclusive of VAT. 
Dealer enquiries welcome. 


r S2 SHAFTESBURY AV. LONDON W711. 
|_| —J_—¥ —} —| _i_} J, | ontoa eee 
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XITAN SYSTEMS “%,, 


CROMEMCO SYSTEM 3 — The ‘Rolls Royce’ 


£3,930.00 for this system with vdu. 


The ideal business system. System includes a full 64K fast 
RAM, dual full-size floppies (Persci 277}, RS232 
intérface/20mamp loop for console device, parallel printer 
port (Centronics/ Anadex compatible), 21 slots for 
expansion, Lear Siesler 24 lines or 80 chars vdu, and .. 
CROMEMCO’s CDOS operating system with their 14 digit 
BCD extended disk Basic — ideal for those accurate large 
numbers required by successful businesses. CDOS is 
CP/M functionally equivalent, with many extra facilities, 
Optional extras from Xitan include Fortran, Cobol, Text 
Formatting, Z-80 macro-relocating assembler and DBMS at 
£55.00 each, CIS interactive screen handling Cobol at 
£425.00 (recommended to serious business users), 
Cromemco $100 boards, CP/M (we are an authorised oem 
distributor of Digital Research's CP/M) for the System 3, 
Wordmaster, Wordstar, Supersort, and CPM374X utilities. 


COMING SOON! ... Full 7-terminal multi-user operating system from Cromemco for System 3 users. Up to 48K per user, all running 
independently. This operating system has to be seen to be believed. It will run any of the Cromemco provided and supported software 
packages, in any combination. Features include partition rescue facilities, allocating more memory to users, real-time clock for time/date 
stamping of jobs and disk queueing techniques. Buy your System 3 now, expand later as you need it. 


S100 BRITISH COLOUR BOARD 


We are proud to offer the first BRITISH S100 Colour board. Manufactured by a local Southampton company — Hi-tech, we can thoroughly 
recommend this product. Features include true PAL colour generation for high-definition on your television or colour monitor, 15+ colours 
and black/white with 6 additional grey scales, 24 lines with 40 characters per line, with standard character set plus 44 numbers and symbols, 
and 64 computer selected graphics symbols. Symbols include fractions and the a symbol. Plotting is available at 80 x 72 resolution. Single 
of double-height characters, with flashing on an on/off duty cycle of 3-1. The board is memory mapped on any 2K boundary, with its !/O 
port set at any of the 256 available on the $100 bus. Just plug into your $100 system and colour television and go! Driver software and 
documentation provided. Price £215.00 ex vat cash with order. Please specify if for television or 75 ohm monitor, 


ON DEMO NOW! The Cromemco 22-H. 

For only £4,995.00 set the reliability and quality of 
Cromemco, coupled with the capacity of the new IMI 11 
megabyte hard disk drive. This is incredible value for 


= money. Specification includes transfer rates of up to 10 
Z-2 Hi times faster than the fastest standard floppy disk, DMA 
CHL controller for up to 7 hard disk units, and the new extended 
ci iy nerfs CDOS operating system. Systems available in three 


configurations: — A) The Z2-H complete integral system, 
64K RAM, Z80A cpu, two double-sided mini-floppies, 
RS232 console port, parallel printer port, power supplies, 
cables, case and 12-slot $100 motherboard (7 slots free). B) 
Additional hard disk subsystem for existing system 2 or 


= A ¥ 


oJ TS system 3 users consisting of one hard disk, DMA controller, 
_ power supply, case and cable: C) As unit B but with two 


hard disks. Prices: Unit A) £4,995.00. 
B) £4,025.00. 
C) £6,895.00. 


Xitan Systems also supplies and stocks vdus, printers, NORTH STAR HORIZON computers, Commodore Business Machines PETs, $100 
boards, and books. We are here to demonstrate the range of quality microcomputer systems available for use today. Ring up for an 
appointment now! You’ill not be disappointed. We have Osborne's Sales Ledger and Payable Ledger in source form for use on Cromemco 
System 3 with CBASIC2, and we can offer a customising service on these programs. Additional software includes Microsoft Basic 
Interpreter and Compilers, Cbasic, Macro80, and CP/M for the North Star Horizon. 


Xitan Systems Ltd., 23 Cumberland Place, Southampton SO1 2BB. 
Tel: (0703) 38740 Hours Tue-Sat 9.30 am to 5.30 pm 
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A.P. Ltd. 


Mathematical Mo‘ellers and complete APL specialists 


Hardware The A.~PLE, our Z80-based APL computer with 
APL and standard character sets (less than 
£3,000). 


Word processing, financial modelling, graphics, 
statistics, etc. Custom-written software is Gur 
central functior’ — our analysts produce stable 
APL systems in a small fraction of the time that 
anyone else can, using conventional languages. 
Qwn your own APL interpreter — we have source 
code for a micro-APL implementation. 


Language, APL systems Analysis, implementa- 
tions, etc. 


Coutses 


We have a wide selection of APL books. 


For details on any of these areas, telephone Chester (0244) 
46024/21084 between 10am-8pm weekdays, or write to A. P. 
Limited, FREEPOST, Chester CH3 5YZ. 


BIRMINGHAM 
COMPUTER CENTRE 


ommodore ' Specialists in 
Authorised agents \ ommodore 
PETSOFT DIST. [.aj \ Hardware 
PETACT ALL MODELS 
business —rz, EX STOCK 
programs j \ 


[id ——\ 


2001-4K 2001-8K 2001-16K 2001-32K 
All at special discount prices including large keyboard 
Floppy dual disk drive — Printers 
KIM! BETSI — KIMSI, ete 


e 
Cassette tapes super quality 
Diskettes — super quality 
e 


Our range of products now extended to include: New Euro 
Apple tl with auto-start and Applesoft in ROM (save RAM) 
new low price from £750. 
Exidy Sorcerer plug-in ROM cartridge S100 expansion 2-80 
CPU word from 760 16K. 
Midland stockists of Grama Winter Software. 

e 
Camden BD 80 Printer protessional business use. 2K 
character buffer Now available ex stock £595 — 


e 
Send for free literature 
HP terms available 
Showrooms open Mon to Sat, 10am-6pm 


Camden Electronics (first floor) 462 Coventry Road, 
Small Heath, Birmingham BIO 0UG Tek: (021) 7738240 
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MICRO COMPUTER CENTRE, 
314 Upper Richmond Road West, 
East Sheen, S.W.14 876 6609. 


Business Specialists/Authorised Dealers for 


PET 


Computers 

Standard PET with integral cassette and 
calculator type keyboard. 8K bytes of memory 
PET with 16K bytes of memory and large : 
keyboard. External cassette optional £695.00 
PET with 32K bytes of memory and large keyboard. 
External cassette optional £795.00 
Printers 

Whymark 201 - 20 columns complete with interface ¢400.00 
Datac BD80 - 80 columns £750.00 
1-way Interface £106.00 
Teietype 43 — 132 columns - Upper and 
Lower Case Keyboard 

2-way Interfate 

Memories ‘ 

16K Memory Extension for 2001 - 8K 

24K Memory Extension for 2001 - 8K 

Disc Drives 

Compu/Think Twin Floppy Disc Drive - double 
sided discs - 100K per side £833.00 
Pet Twin Floppy Disc Dual Drive including cable £815.00 


Cassette Recorder £55.00 


The above prices are exclusive of VAT: All the above 
items are IN STOCK at time of going to press. 


We stock all PET accessories and handbooks PETSOFT 


and PETACT Programs. 


£550.00 


£900.00 
£186.00 


£276.00 
£337.00 
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The new all-British-designed single-board 
MICROCOMPUTER 


SEMEL-ABACUS 
IN KIT FORM 


Supplied with 16K of RAM 
Uses the powerful Z-80 Microprocessor 
Space for up to 32K RAM on board 

8K Full Basic 

VDU Memory Mapped 
64 Characters by 16 Lines 
Tape interface 


You Can See 
The ABACUS 
At Bread 
Broad 1979 


Royal Horticultural 

Halls, London SW1 

4th-8th December 
Stand G7 


Single-Board Construction 
RS232 Printer Interface 
Plugs into a standard TV set 
Full alphanumeric Characters plus 64 User- 
Definable Graphics 

Stabilised power supply 


* * * * * e K Ke eK HK 


OPTIONAL 

* Colour Graphics 

* Expansion board to full 64K Memory 
* Analogue Interface 


STRUTT 


ELECTRICAL AND MECHANICAL ENGINEERING LTD. 
3c Barley Market St., Tavistock, Devon PL19 O5F 
Tel: Tavistock (0822) 5439 Telex: 45263 
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ITT 32K 2020 Micro Computer, plus 2 


Disk Drives, plus 1 Printer Interface Board, plus 1 
Tractor Feed Printer. It all adds up to the 
complete business system. And what’s more, until 
the end of this year, ITT’s World-Wide 
Technology becomes available to you at the 
exceptional price of £2020 (ex. VAT) from the 
dealers listed below. 


SMALL COMPUTERS-TO MAKE YOUR BUSINESS BIGGER 
Lion Computer Shops Ltd, Lion House, 227 Tottenham Court Road, 


Re London W1 (First Floor). Tele phone: 01 -637 1601. © 
me’ Telex:28394 LionG. 
“ Open 9to 6, Monday to Saturday (Thursday to 7). | | f= =| | ice 


AIR 
ELECTRONICS THE COMIPUTERIST 


33, High Street, Halstead, Essen 2 ovoon Roan 


WESTCLIFF-ON-SEA, ESSEX 


Telephone 071879 2534 vin erty Wee 


LION MICRO-COMPUTERS 
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CRYSTAL ELECTRONICS 
CC ELECTRONICS 


FOLLOWING THE SUCCESS OF OUR FLOATING-POINT 
BASIC, XTAL BASIC 2.2 
HAS TO BE THE BEST YET FOR YOUR NASCOM! 
ALL OF THE BEST FEATURES OF OTHER 8K BASICS 


PLUS: 
EXTRA COMMANDS/FUNCTIONS: CHIN, KBD — 
character input. 
ON ERR GOTO.. error tracking. 
CMDS -— list reserved words. 
% — Allows you to extend up to 64 new commands/ 
functions of your own choosing — NOW you can put your 
own disc, tape, control, graphics, terminal, mathematics 
commands etc. for the ULTIMATE in BASIC flexibility! 
Fully upward compatible with version 2.1 (see earlier ads). 
Existing 2.1 users — Return your original tape {less manual) 
with 50p p & p and we will update it FREE OF CHARGE! 
PRICE: STILL ONLY £35 + VAT. 


NEW GRAPHICSBOARD 


by local designer — 128 programmable shapes — resolution 
192 x 128 — for minimum or expanded system — ‘phone for 
details. 


Shop open 0930-1730 except Wed. & Sun. 


CREED TELEPRINTER INTERFACE 
Complete Kit of parts (with software) £18 + VAT for 
NASCOM or APPLE — for low cost hard copy! 


COTTIS — BLANDFORD CASSETTE INTERFACE 


Now you can have CUTS on your NASCOM, up to 2400 
baud only £17.25 + VAT 


computer 


Sales and Service 


18 months of experience in APPLE hardware and 
software makes us the leaders in the West Country. As 
the oldest microcomputer dealers West of Bristol, we feel 
we know what is the best. 

The Apple computer is one of them. 

£750 + VAT STARTS YOU INTO THE APPLE WORLD 


PD LUKAS) 


For speed, power, storage, high print rate and compactness. 
Probably the world’s first self-contained desk-top computer. 
One million characters at your fingertips — add on to 20 
million £8,500 starts you into the blg league of computers. 


‘computers ff 
; AND 
40 Magdalene Road, Torquay, Devon, England, Tel: 0803 22699 a 
Access and Barclaycard welcome. | EN ; 
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Programs for easy learning 


Part of the Heathkit Continuing 


courses are the complete, low cost 
way of learning all there is to know 
about computing techniques. 


Heath data systems 


28 


sive sections and contains audio 
Education series, our self-instruction visual material,text, and parts for 
practical experiments. 

Digital techniques 
Teaches you the operation of digital 
Each course is split into progres- logic circuits, integrated circuits, 


Boolean Algebra, Flip-Flops and 
Registers. Everything from TTL and 
CMOS to ROMs,PLAs, micro- 
processors and computers. 

The optional trainer rounds out 
your education and provides 
‘hands-on experience. 

Microprocessor 
Designed to give you in-depth know- 
ledge of these advanced systems the 
course covers microprocessor basics, 
computer arithmetic, programming 
and much, much more. 

And the optional computer 
trainer lets you get ‘hands-on’ 
experience. 

Basic Programming 
This course teaches you how to 
program your computer using the 
popular BASIC language. Covering 
all formats, commands, statements 
and procedures, it uses programmed 
instructions backed by text and 
‘hands-on’ computer experiments. 


For full details of these and all 
Heath courses contact: 
Heath (Gloucester) Limited, 
Dept. (pce1¥), Bristol Road, Gloucester, 
GL2 6EE. Tel: (0452) 29451. 
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WEMBLEY CONFERENCE CENTRE 


JANUARY 30-FEBRUARY 1 
from 9.30 am each day 


esvSleENss 
A Conference and Exhibition to build 


better understanding between the 
makers and users of microelectronics 


THE FOUR-PART PROGRAMME PROVIDES EVERYTHING FROM AN INTRODUCTION TO MICRO— 
PROCESSORS TO AN OVERVIEW OF THE LATEST DEVELOPMENTS IN MICRO-TECHNOLOGY 


@ Conference Sessions share the experience of @ Exhibition of the latest in microprocessors, 

experts in the microsystems field. Topics memory products, peripherals and personal 

include: Technology Update . . . Micro Software computers — and the software that goes with 

:.. Controlling Microprocessor Projects . . . them. An opportunity to talk directly with the 

Microprocessor Applications . . . Bridging the suppliers. 

Hardware/Software Gap . . . Microprocessors in 

Process Control. On the third day emphasis will @ Professional Development Seminar — a one- 

be on Personal Computers. day appreciation course to introduce managers 
to the use of microprocessors in business and 


@ Buyers’ Forum sessions help buyers to industry. 


establish criteria for effective selection of goods Send the coupon below for Conference details 
and services. They will cover: Microprocessor and charges. Entrance to the Exhibition alone is 
Development Systems . . . Sixteen-bit free, by registration at the door. You can save 
Microprocessors ... Memory Products . . . time by getting your registration ticket in 
Single-chip Microprocessors. advance. 


0 ' 3 Please send me: 
| : NNCROSVSIEMNS 80 A Conference programme and booking form O 


Details of the Professional Development Seminar L) 
Room 821, Dorset House, An advance registration ticket for the Exhibition (J 


Stamford Street, London, SE1 9LU _Tick boxes as required) 


Name 


Address_— 
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OATS = ONe 


DC. POWER SUPPLIES 


ANNOUNCING 


Now, like Intel, Motorola and National you can buy 
Power-One open frame power supplies and enjoy 
quality and reliability at LOW LOW prices. Over 70 
different models to choose from. 


$100 Teletext Format. Colour VDU card with 
keyboard. Port to operate with colour monitor: 
from the company that designed and built the BBC 
Ceefax formatting terminals. 


Floppy Disc Drive Supplies Single Output 
— with connectors and cables 5Vat2.7Aw/OVP £19.50 
for Shugart drives if required. 5Vat5.4Aw/OVP £41.50 


CP-249 — dri an 12V at6A £67.50 

ie eee ot Ete £67.50 KITS £149, BUILT AND TESTED, £209 
CP-323 — drives two mini + VAT 

drives £60.00 Dual Output 


CP-205 — drives one Shugart *12to15Vat1.5A £41.00 
SA800 or equivalent 8” drive + 18to24Vat0.4A £32.50 

£56.00 +*5Vat5.4Aw/OVP £78.00 
CP-206 — drives two SA800 
£76.00 


Additional $100 card 
to provide off air 
reception and to 

operate with your colour 
T.V. set, available shortly. 


Triple Output 
5V, 9-15V, -5, -12, -15V at 
1.8A to 10.8A From £41.00 
to £137.00 


Enquiries from dealers welcome 


SPECIAL* Beat this for value. TRS-80 compatible 
floppy disk kits — including Shugart SA 400 drive 
power supply and all cables. Simple drive kit £263. 
Dual drive kit £494. 


3 . A 
G4 1} % COMPUTERS LTD., ; 

y’ 133 Woodham Lane, New Haw, Weybridge, Surrey 
bbl KT15 3NJ. Telex, 8813487. 


LEENSHIRE LTD. 
13 Cathedral View, 
3 Winchester, Hampshire 
$023 8PR 
Tel: 0962 3675 
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NEWBEAR MAIL ORDER: 40 Bartholomew Street, Newbury, Berks. Tel: 0635 30505 
NORTHERN SHOWROOM: 220-222 Stockport Road, Cheadle Heath, Stockport Tel: 061 491 2290 


NEW BOOKS MISCELLANEQUS 
Microprocessors & Microcomputers Huggins . 5 Microprocessors C201 . . . . R. Zaks 
Computers & Commonsense . . Hunt & Shelley : f Interfacing bigness C207. . R. Zaks 
Business DataSystems . . > Clifton . . . Bestof Byte. .: . : » peed 
Finance for the Small Business . R.Ragan. .. : Scelbi Byte Primer . st ee 
The Best of Computer Faires Vol. 3. 2. . - . . : A Dictionary of Microcomputing . P. Burton . 
Reducing COBOL Complexity Small Computer Systems Handbook . . . 
through Structured Programming McClure . . . - The Cheap Video Cookbook . . Lancaster 
Microprocessor and Microcomputer TV Typewriter Cookbook . . . Lancaster. 
Systems . Lo a . Active Filter Cookbook . . . Lancaster. 
Encyclopedia of Computer Science Ralston aS 
Computer Approach to PROGRAMMING 
Introductory College Maths. . Scalzo . . . 5 Top-Down Structured Programming Techniques . . £12.76 
Microcomputer Handbook. . . Sippl. . . . : Assembly Level Programming 
Data Communications Dictionary. Sippl . . . . 4 for Small Computers . . Welleras Ue” 4212576 
Handbook of APL Programming . Weidmann . . 5 How to Programme Microcomputers Barden . . . £ 6.95 
Computer Output Design . . . Wooldridge . . : 6800 Programming for Logic Design A.Osbourne. . £ 5.95 
Computer Input Design . . . Wooldridge . . 5 8080 Programming for Logic Design A. Osbourne. . £ 5.95 
8080 Assembly Language 
INTRODUCTORY BOOKS Programming. . . . A.Osbourne. . £ 6.95 
Vol. O The Beginners Book . A.Osbourne. . : 6800 Assembly Language 
Vol. I Basic Concepts . . A.Osbourne. . ; Programming. - . »« A. Osbourneé*t = £16.95 
Vol. II Some Real Breduce . A. Osbourne. . ; _ 
Vol. III Some Real Support GAMES 
Device = SAwOshourne | | j 32 Basic Programs forthe Pet. . . . . . . . £ 9.95 
AvGansumer\Guide to:Peronal Chess & Computer . . « DOWevy 3 we fails 
Computing ... . Se ig Oe : Chess Skill in Man & Machine > « IPL Frey =: « <p )elil- oe 
i Basic Computer Games... : ae gos en ate 
Game Playing with Computers | - D.Spencer . . ; 
Pe aiic se we Oe ee MSE Coan EU. : Game Playing with Basic. . . D.Spencer . . £ 4.10 
ee ee ee ee Jerms: ALL BOOKS ADVERTISED ARE IN STOCK AT TIME 
Basic with Business Applications a. 08 6 EEG : OF PRINTING. OFFICIAL ORDERS (MIN £10), ACCESS & 


The Users Guide to North Star Basic Rogers . . . F BARCLAYCARD WELCOME. 
Basic and the Personal Computer . Dwyer . . . : SEND FOR COMPLETE BOOK & MAGAZINE LIST. 
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* News from ROSTRONICS x 
kel 43 INTEGRAL DATA SYSTEMS 


MODEL 440 PRINTER: 
New Low Price £775 + var THE 
EN | 


DISKETTS 


5%” £3.00 each 
For 10 £25.00 
+ VAT 


ROSTRONICS MEMORY 


PAPER TIGER 
EXPANSION KITS FOR 


£585.00 + vat 
TRS—80, Apple, & Exidy 
@ Up to 198 CPS 4116's 
@ 1.75" to 9.5" Adjustable Tractor Feed 


@ Parallel and Serial Interface n . 
® 96 Character ASCII Set Everything a person needs 


® 132 columns- 6 or 8 lines/inch to add 16K of memory. 
® Eight software selectable Character sizes Chips come neatly pack- 
@ 110. 300, 600, 1200 Baud Rate aged with easy to follow 
directions. In minutes 
your machine is ready for 
games and more ad- 
vanced software. 


For the graphic option add £120.00 + VAT | 


£55.00 + VAT 


True 30 cps Data Printer Applications 


Versatility. reliability and economy are key points * lime sharing 
already established by Teletype * and ther range % Mpul/output 

of terminal products. The Mode! 43 enhances the 

range by offering a true 30 cps senal % PaINt-to-point data 


asynchronous keyboard printer ideal for a wide communications 
range of applications % OEM systems 


Advanced Persona! 


9 Finance £10.00 
TANDY’S NEW PRICES It’s Here At Last... Cash Register £7.00 
16 K Lever £510.00 ' Electric Pencil fede! £65.00 
E aution Interfove £ 196i learn how to use Level II! Electric Pencil (disc) £102.00 
- Adventure (disc} £15.00 
+ VAT £11.00 (soft cover) Backgammon £5.00 
Written by the author of your Level I Users Manual. LEARNING LEVEL I picks nght up where the Level | Cribbage £5.00 
Manual leaves off It also supplies the changes needed to make the Level | Manual compatible wih yout Dog-Star Adventure £5.00 
Level Il TRS-80, : 

IBM REFURBISHED LEARNING LEVEL It covers all Level Il BASIC beyond Level |. plus much more. It shows you how to use Kami = ms 
x the Editor. explains what the a fea ind lea hy versions ol i - .00 
RECEIVE ONLY at oie a fr i many error messages are really saying. and leads you thru conversi ma se Pe “- x 

TYPEW R ITE RS Dual cassettes. printers, the Expansion Interface with clock and other features are explained inthe same PSST UDO Ss 1018 
a easy-to-learn style that made the Level { Manual famous LEARNING LEVEL Il was created specifically "Round the Horn £5.00 
With for your Level II TRS-80! safari £5.00 
TANDY TRS 80 Interface aid Santa Paravia en Fiumaccio £5.00 
£595.00 BOO KS Sargon Chess £12.00 
BOOKS| BASIC HANDBOOK £11.00 | — 

+ VAT alom : 
Basic Computer Games £5.50 Sink‘um £5.00 
Basic Basic £5.70 Is TRS-80 Level I! Star Trek 3 £8.00 
Best of Byte 1 £6.50 covered — YES! Tarot £5.00 
Best of Creative Is PET covered Ten Pin Bowling £5.00 

0 CABLE i 

TRS 80C S aaa 1 £5.50 — YES Time Bomb £5.00 
Disc Drive Cables on £5.50 2] Apple covered Treasure Hunt £5.00 
2 Drives £15.50 + VAT Creative Computing > ar Troll’s Gold £3.00 
4 Drives £25.00 + VAT Magazine £1.50 Imsai, Etc. YES... TRS-80 £3.00 
Printer Cable £15.50 + VAT Kilobaud Magazine £1.50 and over 50 more! X-Wing Fighter £5.00 
Softside Magazine £1.50 Zone Hockey £5.00 


+ VAT 


| DIRECT MAIL ORDER FORM 


ROSTRONICS LTD 


8” DRIVES FOR THE TRS-80 


AND THE SORCERER 115-117 Wandsworth High Street, Telephone: 01-870 4805 

London $W18, England. Telex: 8813089 INTPRM G 

This 8 Dual Drive, Double Density, Single or Double sided, Floppy disk EGE CUI eo Amo 0 eta 6 no Moe > ota ee oe 
system allows the TRS-80 and the Sorcerer access to either 1 or 2megobytes = {| pot tt ee eee 
of highispeedidiskistorage. My cheque fori. so + sg adeno am ame. as oo ae is enclosed 


Please debit my Access/Barctaycard/Mastercharge/Visa Card No. 


The drives are designed to use the industry’s CP/M operating system and a 
special TRS-8- compatible version of CP/M is included with the unit. 


The controller does not require any memory space in the system RAM so a Name _ —— 
full 48K is available, which is approximately a 30% Improvement on the Address / ; 
existing Tandy system. 

isting y sy City Post Code 


The price of the 1 Megobyte drive is £1350 + VAT 
and the 2 Megobyte drive is £1750 + VAT, 


| understand my order will be shipped promptly. Pa 
My computer is a | A | eS 
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a You've heard about it 


Read about it — HERE IT IS 
a Gg Ss 
AVAILABLE EX-STOCK Mn, lg G 
8, 
% 


COMPLETE KIT AS PER Sy 
MANUFACTURER'S SPECIFICATION “O 

lal a Records Stationery With provision for 8K on board expansion. Excludes 4118 x8% . Co % | 

£750-£2,900 + VAT atgetarsed INCLUDES FREE 16K EXPANSION % oF ® 

Complete including » Teletype VALUE £140 includes ALL parts with every kit Y, ga, 

Software & Hardware Labels on Tractor ° 


ea) 
1%, WITH 
Feed Backing NASCOM-2 £295 VAT FREE 
C12 Tapes £4 for 10 ON DEMONSTRATION NOW | 16K EXPANSION WORTH £140 


Diskettes £34 for 10 AVAILABLE ONLY FROM US ON THE COUPON BELOW 


OPTIONAL EXTRAS BOFF4118*« 
3 AMP POWER For NASCOM-2 
SUPPLY VAT 15% PLR Chasers 


£29.50 Post £1.50 Early 
For NASCOM-2 £80 Delivery 


Repairs to 


Pet Computers RS232 COMPATIBLE ee 
Disc Units 80 COLUMN PRINTER brand new £325 + VAT 
Tape Units for Aim65 List price £550. If sent by carrier £5 extra 15% 
£25 per fault+ parts to Petite FULL MANUFACTURER'S WARRANTY — DON'T OELAY. ORDER TOOAY 
Tape Units Aligned £5 Memory 


Please send me my NASCOM-2 KIT with the FREE 16K EXPANSION 
£120 + VAT for £295 + VAT. 


| enclose remittance 
m Fully aligned Tape Units juiliaiite vba 
for sale £55 + VAT | — — 
b Also in stock NASCOM-1 @ ELF @ TRS80 as previously advertised 
COMPUTATION 


@ 

8 STATION PARADE i / 
a SOUTHGATE LONDON N.14 ENR 5 =) 
0 882 5104 Computer Kit Oivision Sa 


404 Edgware Road, London, W2, England 
01-402 6822 
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rom Heath. 


to cover 


WH-89 All-In-One computer. WH-14 serial printer. 


The new All-In-One computer from Heath has the . With a compact table-top configuration, the WH-14 is 
power, versatility, and built-in peripherals needed to meet designed for a broad variety of uses in both the personal 
the demands of the business user. and business computing field. 

*“intelligent’ video terminal *2Z80 microprocessors. *5 x 7 dot matrix impact printing “96 character ASCII 

floppy disk storage system. *upper and lower case characters *microprocessor- 

*basic 16K RAM (expandable). based electronics. 

Easy to cel Simple to operate. It is capable of a It combines speed, flexibility and ease of use with any 
multitude of high-speed functions and speaks the computer providing standard RS-232 C or 20mA current 
language of today's most popular software. loop interface connections. 

For complete specifications of these and all Heath Data 


System products contact: 


Heath data systems Heath (Gloucester) Limited, Dept. (pc ), Bristol 


Road, Gloucester, GL2 6EE. Telephone: (0452) 29451. 
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Considering a Microcomputer? 


Be Sure to Check Out the Product Offerings of the World’s Largest 
Full Line Microcomputer Company. 


All Ohio Scientific machines come with microcomputing's fastest full 
feature BASIC-in-ROM or on-Disk for instant use. 


Minimum Base 


Challenger | Series Configuration Price 
Economical computer systems that talk in BASIC. 
ideal for hobbyists, students, education and the home. 
Superboard Il -World’s first complete system on a board 4KRAM~  €£ 188 
including keyboard, video display, audio 
cassette, BASIC-in-ROM and up to 8K RAM 


Challenger IP —Fully packaged Superboard || with 4KRAM- £ 238 
power supply 
Challenger IP Disk - Complete mini-floppy system 16K RAM £ 865 
expandable to 32K RAM 
Challenger IIP Series 


Ultra high performance BUS oriented microcomputers for 
personal, educational, research and small business use. 


C2-4P -The professional portable 4KRAM £ 404 : , 

C2-8P -The world’s most expandable personal machine 4KRAM £ 548 Swe 
for business or research applications ‘ org vce 

C2-4P Disk -The ultimate portable 16K RAM £1050 

C2-8P Single Disk —Ideal for education, advanced 16K RAM £1199 si 
personal users, etc. 

C2-8P Dual Disk - Most cost effective small 32K RAM £1790 


business system 


Challenger Ill The Ultimate in Small Computers 


The unique three processor system for demanding business, 
education, research and industrial development applications. 


The 
C2-8P 


C3-S1-World's most popular 8” floppy based 32KRAM £2334 pent compuiice 
microcomputer dual floppys 
C3-OEM -Single package high volume user version 32KRAM £2334 
of C3-S1 dual floppys 
C3A-—Rack mounted multi-user business system 48KRAM £3403 
directly expandable to C3-B dual floppys 
C3-B -74 million byte Winchester disk based system. 48K RAM £8654 
World's most powerful microcomputer dual floppys 
C3 - 29 million byte Winchester disk based system. 48K RAM £6320 
dual floppys 
Full Business and Data base Software 
OS.AMCAP —A complete smail business accounting package £ 656 
including inventory, invoicing, A/R, A/P, CR, CD, general 
ledger and P/L 
OS.DMS  -Data base Management System designed specifically £ 175 
for small business information management. 
-DMS based modules for Inventory/order, A/R & A/P, £175 
General Ledger, personnel/payroll, Query, Word each 
Processing. 
WP-2 -Complete word processing system with character £ 116 


justification, global editing, paging, text justification, 
proportional spacing and hyphenation. 
-ALL PRICES ARE EX VAT. 
OHIO SCIENTIFIC also offers you the broadest line of expansion accessories and 
the largest selection of affordable software! 

Compare the closest Ohio Scientific Model to any other unit you are 
considering. Compare the performance, real expansion abiity, software and 
price, and you will see why we have become the world's largest full line 
microcomputer company. 


ie Tel: 01-981 3993 


= —. ie pa = 
| ’'m interested in OSI Computers. Send me information on: | 
| Personal Computers Small Business Computers | 
| [| Educational Systems Industrial Development Systems 
| | 
linear MICROCOMPUTER BUSINESS| 
| nae MACHINES | 
‘iii = 4 Morgan Street, | 
| EE London E3 5AB | 

| 

I 


WE ARE LOOKING FOR DEALERS THROUGHOUT EUROPE 
PHONE MARK STRATHERN ON 01-981 3993 
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You’re invited to come and see the 


Gi BUSINESS SYSTEMS 


at your official 


commovore CX ana PetSOtt 
=> dealersin... Stockton-on -Teeg 


Combine the NEW large keyboard PET with the 
ACT PETSOFT Professional Disk Systems and 
Software, and the result is a powerful business 
tool. If your application includes Sales Ledger, 
Invoicing, Purchase Ledger, Payroll or Stock 
Control, then come and see us without delay. 


Intex (Datalog) Limited 


Eaglescliffe Industrial Estate, Eaglescliffe 
iia Stockton-on-Tees, Cleveland TS16 OPN England 
Telephone Eaglescliffe 781193 (STD Code 0642) 
Cables Intexrad, Stockton-on-Tees, Telex 58252 


METROTECH 


for 
I) (We ing Micro 


“ We take the confusion out of micros and make 
them work for you in your business. 
We provide a flexible approach by utilising wide ranging, standard and 
compatible equipment from more than one manufacturer and make them 
into multi-purpose work-horses for your business. 


A number of options are available for the micros including an excellent word. 
processing system, a robust accounting system and an easy to use 
database for information storage and retrieval. For details of these and other 
options, phone Peter Cheesewright on 0895 57780. 


Make an appointment to visit our permanent 
Exhibition and talk to our staff 
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| METROTECH 


< Waterloo Road Uxbridge Middlesex 
rg 
OTECH is a member of the GRAND METROPOLITAN group of companies 
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Hil 


13-19 MILFORD STREET, SWINDON Make more time available to 
WILTSHIRE : 
Tel: (0793) 42615 


SN1 1DW 
Telex: 449703 


enhance the quality of your 
life and improve your business 


COMPUTER SALES @ HARDWARE e SOFTWARE @ CONSULTANCY © MEDIA e STATIONERY ETC 


For less than 25p an hour for just one year you can 
COMPUTERISE YOUR BUSINESS NOW! 
EVERYTHING YOU REQUIRE TO START 


COMPLETE - READY TO OPERATE. 
Incl. VAT, Pkg. & Delivery. Nothing extra to pay: 


£2,300 


@ MICROCOMPUTER WITH 48K RAM (Memory) 
@ DUAL DISK DRIVES (Storage up to 400K) 
@ DOS DISKETTE (Disk Operating System) 
@ BOX OF 10 BLANK DISKETTES 
@ PRINTER WITH TRACTOR FEED 
@ BOX OF CONTINUOUS STATIONERY/LABELS 
@ EVERYTHING COMPLETE WITH MANUALS 

on Diskettes in a Library Case 

comprising: 

SALES/PURCHASE LEDGERS QUOTE/ORDER/INVOICE 
BANK RECONCILIATION STOCKS / SHARES ANALYSIS 
STOCK CONTROL MAILING LIST GAMES PACKAGE 
This package illustrates how to solve many of your business problems. 
They may or may not be suitable for your type of application but they will 


help you develop your own software for virtually any type of business. 
Worth over £500 this package is enclosed FREE. 


FREE Programs worth over £500 + 


SOFTWARE 
We are pleased to announce that we have been appointed 
Exclusive Distributor for UK, Europe & the World for 
GRAMA WINTER SOFTWARE 
for TRS 80, Apple, ITT 2020. Also dealer for Pet, 280, SWTP. 


Fully integrated suite of 30 complete business programs. 
Usual cost of such Quality Programs would be £2500+. 
Complete support, updates, NHI/Tax changes etc. 

Write for details. 
Special introductory price ... £575... 


CONSULTANCY 

Please write or telephone if you require advice on 
BEGINNING or EXPANDING your computer installation. 
Software programs customised to your requirements. 


OUR BUSINESS EXISTS ON IMPROVING YOUR BUSINESS. 


inclusive of VAT. 


Please send Full Details & Price Lists 
HOME (] HOBBIES [] STUDENT] . 
Name 
Street 
Town 
County 
Post Code 
Telephone 
Name of Co 
Position 


My requirements are for: 
BUSINESS [] 


RC AGC ty ae ee 
(Payment by Barclaycard / Trustcard / Access etc., can be arranged) 
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We are continually adding new products to our range and would be 
pleased to receive your enquiries. | @ Quantity Discounts available. 


TRS 80 ex. VAT. inc. VAT 
4K Level 2 (c/w K/bd, VDU, T/Rec) 434.78 500. 
16K Level 2 (c/w K/bd, VDU, T/Rec) 500.00 575. 
OK Interface (to add printer &disk drives) 195.66 225. 
16K Upgrade kits (for k/bd or interface) 65.22 75. 
Disk Drives, single (upto 200K) 260.88 300. 
Disk Drives, dual (upto 400k) 608.70 700. 
Disk Drives, dual (upto 1000K) 1173.91 1350. 
Disk Drives, dual (up to2000K) 1521.74 1750. 
Disk Drives, cable 2 & 4 way from 21.74 P&S), 
Anadex Printer, Tractor feed 434.78 500. 
Printer cable for Anadex/Centronics 21.74 Psy, 
APPLE IIITT 2020 
16K (c/w Keybd & Palsoft ROM) 608.70 700. 
16K Upgrade kits 65922 1. 
Disk Drive, single with cable 326.09 Se) 
Printer Interface 108.70 125. 
Anadex Printer, tractor feed 434.78 500. 
Colour TV ITT 340 239.13 275. 
COMMODORE PET 
2001-32N (New keyboard &32K) 673.91 775: 
2040 Dual Disk Drive 343K 673.91 775. 
3022 Printer with graphics 521.74 600. 
Printer interface and cables, each 21.74 25. 
MEDIA LIST 
5%"' Verbatim from (Qty 10) 17.39 XO), 
5%" Dysan from (Qty 10) 26.09 30. 
8%" 3M from (Qty 10) 30.44 C15). 
Blank 5%" & 8%" Diskettes, Soft/Hard Sectored, Formatted/ Unformatted. 


We have Diskettes to suit many systems. When ordering please quote: 
SYSTEM MANUFACTURER, MODEL, MEDIA TYPE, AND DISK SIZE. 
Available in smaller or larger quantities. 


STATIONERY Listing Paper, Continuous Fis, els. 


Listing paper 11” x 8%”, white/green music ruled, boxed 2000 
Labels 2%"x 1%16", white, fanfold, £5 per 1000 ...10,000 for ..... see ‘ ED 


Post/Packing/Insurance extra. Delivery by Registered Post, Securicor, etc. 


Price List correct at time of going to Press, subject to change without notice. E.& O.E. 
Standard Warranties apply. 


Your enquiries assist us in forward purchasing. 


Requirements 
Microcomputer :...... 
Upgrade Kit 
Interface 
Disk Drive 
Printer 
Cable/Interface :............... 
Cluster System :...............064 ee eA 
Colour TV 
Media 
Stationery 
Software 
Post/Pkg/Ins 


PC/PCW/L 


‘(please tel. tor — Bers St NE oO ; 
TOTAL: 
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Video Vector Dynamics Ltd 


WE SELL SOLUTIONS. Have you discovered that your 


problems really begin after you’ve bought the hardware? Either you’ve bought 
the wrong hardware or no software exists to make it work properly. We 
specialise in providing total solutions to problems and professional after-sales 
support of hardware and software. We have the resources sucessfully to 
implement commercial, scientific and instrumentation/ contro! projects. 


COM MERCIAL. Typical of our recent projects in this area was the 


connection of 12 remote stations to a central unit. This was achieved by using 
Commodore Pets as the remote stations allowing a degree of local processing 
linked via modems to a central S100 microcomputer with substantial disk 
storage capacity. This type of configuration is ideal where a limited amount of 
local accounting is required at each site but with a central Collation of inform- 
ation on stock, payroll, etc. 


SCI ENTI FIC. Our scientific packages are currently in use by a number 
of major multi-national companies. Typical of these packages is our Chemical 
Graphics System used by pharmaceutical companies in drug design. This is 
designed to run on PDP-11 configuration but a subset of the facilities is 
available on microcomputers. 


INSTRUMENTATION/CONTROL. we can supply a 


complete range of hardware and software packages covering analog, digital 
and graphical input/output and logging’ using fast microprocessor-based 
systems. 


COST. Due to our familiarity with a wide range of hardware we can supply 
systems either optimised for minimum price or maximum performance — you 
decide on the price/ performance mix. 


Contact us at: 


39 Hope St., Glasgow G1. 


Ri. 


lA WE SPECIALISE IN:— 


cAPPLE I 


FROM £810.00 


* PURCHASE LEDGER 
* SALES LEDGER. . . 
* WORD PROCESSING . 


£295.00 
£295.00 
£ 50.00 


LEDGER MANUALS AVAILABLE SEPARATELY 
@ £10.00 EACH 


(NORTH STAR 
HORIZON 


HRZ-2-32 32K + DUAL DISK DRIVE 
HRZ-1-16 16K + SINGLE DISK DRIVE 


CP/M FOR HORIZON . . 
PASCAL FOR HORIZON . 


In addition to consultancy and turnkey packages we offer the following 
proprietary products: 


FASTLI B. This package is based on the AMD9511 arithmetic chip and is 
a complete hardware/software system. Use of FASTLIB is completely trans- 
Parent to the user of Microsoft FORTRAN and BASIC. The software is totally 
integrated with the FORTRAN/BASIC compiler and simply by replacing the 
Microsoft-supplied library by FASTLIB existing programs can run 5 — 20 times 
faster without any modification. The hardware requires a single S100 slot. In 
addition to enhancing the speed of execution of the existing FORTRAN/BASIC 
functions and operations, additional functions have been implemented — 
NINT, TAN, ASIN, ACOS, SINH, COSH, THAN & RAN (a pseudo-random 
number generator). 


GLI B. A graphics library enabling complex pictures to be produced from a 
series of simple subroutine calls such as : VECTOR (draws a line between any 


two (x,y) points); CIRCLE (draws a circle of any radius centred on any (x,y) 
point); TEXT (plots a 64-character ASCII set); STEXT (plots Greek and Mathe- 
matical symbols); etc. Plots can be saved on or retrieved from disk by single 
subroutine calls. The standard package uses the Vector Graphic High- 
Resolution Graphics board but the software can be configured for any graphics 
board or device. Microsoft FORTRAN, MACRO or BASIC is also required. 


GRAPH. Fits either an arbitrary polynomial or a cubic spline to a set of 
(x,y) points. The spline routine is for drawing (smooth) curves through a series 
of points while polynomial finds the analytical form of the function corres- 
ponding to the (x,y) points. 


SFGC. This is a communications program which enables connection of 
any two computers over a serial line (modem or dedicated). This has been 
used, for example, to link a microcomputer running CP/M to a PDP-11/ 
LSI-11 running RT-11/RSX-11M and a PDP-11/LSI-11 to an IBM 370, DEC—10 
etc. mainframe. 


041-339-6782 
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cNewBear “Systems 


~ROMEMCO SYSTEM 3 


The professional system at the micro price. 
SYSTEM 3: 32K Dual Drive £3005 — 64K Dual Drive £3270 


SOFTWARE 
xtended Basic £55 Trace Simulator £155 


Z80 Macro Assembler £ 55 Data Base Management £ 55 
COBOL ‘ £55 Miulti-User Basic £480 
Rational FORTRAN £115 Multi-User D.B.M £115 
FORTRAN £ 55 


Z2—H IIM BYTE HARD DISC SYSTEM £4995 

CROMEMCO HARDWARE 
DOCUMENTATION £65 (zero VAT) 

CROMEMCO SOFTWARE 
DOCUMENTATION £65 (zero VAT) 


HEAD OFFICE & MAILORDER: 

40 Bartholomew Street, Newbury, Berks. 

Tel: 0635 — 30505 Telex: 848507 NCS 
NORTHERN SHOWROOM: 

220-222 Stockport Road, Cheadle Heath, Stockport. 
Tel: 061-491 2290 

TERMS 

Official Orders Welcome. 

Please add 15% VAT on all prices. 

Barclaycard and Access Welcome. 

Send or Phone (0635—30505) for Catalogue and Booklist. 
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TRANDSAM sreseee 


TRITON EXPANSION MOTHERBOARD 


SINGLE BOARD 


PERSONAL 
COMPUTER. TRITON. Expand your Triton simply ay 
THREE NEW EXCITING EXPANDABLE SYSTEMS ~ and easily with our new 8-slot mother- 434, 


board; complete with its own P.S.U. We ews 
takes 8 plug-in Euro cards. Plug-in 8K aan ae Wee 


RAM card and EPROM cards now SERENE NE 
available. Kit complete with PSU + 1 Set Connectors. 


DESIGNED FOR EASE OF CONSTRUCTION 
AND FLEXIBILITY. KITS COME 
COMPLETE WITH CASE, POWER ey 
SUPPLY, FULL KEYBOARD, PCB. Ey 
ALL COMPONENTS AVAILABLE SEPARATELY 

SEE CATALOGUE. 

FULL HARDWARE AND PROGRAMMING MANUAL AVAILABLE. 
THE SYSTEM 18 EASY TO EXPAND AND i$ WELL SUPPORTED. 
FEATURES 2, 2.8 OR 7K BASIC IN EPROM (SEE CATALOGUE). 


8K RAM AN 8K EPROM 
CARD PQQ CARD 


@ SINGLE BOARD @ THREE FIRMWARE OPTIONS TRITON 8K STATIC TRITON 8K EPROM CARD 
@HOLDS UP TO 8K MEMORY @BASIC IN EPROM RAM CARD KIT USES KIT DESIGNED TO TAKE UP TO 
@VHF OR VIDEO OUTPUT @64 GRAPHICS CHARACTERS 2114 LOW-POWER 4K 8 2708 EPROMS (1K <8) 

@ CASSETTE INTERFACE @ PLUG IN EXPANSION BOARDS STATIC RAMS ON-BOARD PCB ONLY £15 


REGULATION MEMORY 

JUMP SELECT 

PCB ONLY £15, RAMS £5.50 

KiT LESS RAMS INCL ALL SKTS & COMPONENTS 


‘ . cw KIT LESS EPROMS £31 
Personal Computer £286 +VAT EPROMS (BLANK) C9 
i COMPLETE KIT VAT 


BI-DIRECTIONAL | 
MATRIX PRINTER a + Was 


$100 BOARDS 


your 


ITHACA DPSI haaeiainie 


8K Static RAM board (450ns) 
8K Static RAM board (250ns) 
7280 cpu board (2MHz) 

Z80 cpu board (4MHz) 
2708/27 16 EPROM board 
Prototype board [bare board) 
Video display board (64 x 16, 


len Ses] 
Fe ue 
128U/L Ascii) assemble/Z and 

Disk controller board Pascal/Z on 8in disk. 


K2 disk operating system 3 ‘ Im 
Assemble/ZMacro Assm We stock the full range of (THACA products. 


£123.75 
£123.75 Pascal/Z eq, 
£131.25 


£153.75 
£63.75 


Available 


THE BD80 IS A LOW-COST, 80-COLUMN LINE PRINTER eel 


WITH MICROPROCESSOR CONTROL TO PROVIDE 
EXCELLENT AVAILABILITY AND PERFORMANCE. 
@5 x7 Dot Matrix @Full ASCH Char. Set @Seif Test 
@10 Char. per inch @10 Lines/sec Paper Advance 

@6 Lines/inch @112 Char./sec @ Fully Cased 
@400 Char. Butter © @82 Lines per minute 


build your own Pascal 
Micro Development 
system, IEEE-S100 

bus system using DPSI 
mainframe. Supports K2, 


A 
UNIQUE 
PRINTER 
FAST 

AND 
RELIABLE pet. 


TRAP! Triton resident assembly 
s language package. 


Links via the L6.1 monitor and new scientific 
basic to make Triton a stand alone development 
system, Trap is an 8K package in EPROM and 
resides on our EPROM card. Set of 8 x 2708 
only £80 including document. 


* EDITOR * BREAKPOINT 

¢ ASSEMBLER ¢ SINGLE STEP 

* DISASSEMBLER ° TRACE 

© SYMBOL TABLE ¢ PROGRAME LOAD 
© CREATE ¢ MONITOR 

See catalogue for further details. 


EDGE CONNECTORS GOLD CONTACT 
DOUBLE- SIDED PCB CONNECTORS 
PRICE in. PRICE 


SWITCH-SELECTABLE BAUD RATE FROM 110 TO 9,600 
ON A STANDARD V24 AND RS232 INTERFACE. SEND 
SAE FOR FURTHER DETAILS. IDEAL PRINTER FOR 
TRITON OR ANY SYSTEM REQUIRING HIGH-SPEED, 
RELIABLE HARD COPY. WE CAN SUPPLY 
CONSUMABLES. 


PROP R PRP R AAW AA 
STREONSOTUTRIOTECE 


NEW LOW PRICES 
7942K 13M 
7915 418M 
1924 CMOS 
OIL SATS cos017 
8 CD4040 
+ full range 
SC, 


LMA7Cn 
UM74BC.0-8 
LM?748CH 
LM1458H 
LM1458N-8 
(M14860 
LM1489D 
LMI489AD 
LM1495N-34 


COMPONENTS 74LSXX 


SNT4LSOON 
SN74LSOTN 


s 
arn 
8s 


SN7SLS325N 
SNT4LS326N 
SN74LS327N 
SN74LS352N 
SN74LS353N 
SN74LS365N 
SNT4LS366N 
SN74LS367N 
SN74,.S368N 
SN74LS373N 
‘SN74LS374N 
SN74LS375N 
SNT4LS377N 
SN74LS378N 
SN74LS379N 
SN74LS381N 
SN74LS386N 
SN74LS390N 
SN74LS393N 
SN741S395N 
SN74LS396N 
SN74LS398N 
SN74LS399N 
75 SN74LS424N 
80 SN74\S445N 
80 SN74LS447N 
80 SN74LS490N 
20 
20 
80 


SN74LS5S4N 
SN74LSSSN 
SN74LS6IN 
SN74LS73N 
SNTALS74N 
SN74LS75N 
20 SNT4LS76N 
SN74LS78N 
SN74LSB3AN 
SW74LS85N 
SN74LS86N 
SN74LSSON 
SNT4LS91N 


SN74LS138N 
SN74LS139N 
SN74LS145N 
SN74LS148N 
SN74LS1S1N 
SN74LS193N 
SN74LS154N 
35 SN74LS1S5N 
SN74LS1S6N 
SN74LS157N 
SN74LS158N 
SN74LS160N 
SN74LS161N 


SNTALSIS5AN 
‘SN74LS196N 
SN74iS197N 
SN74LS221N 
SN74\S240N 
SN74\S2416 
SN74LS242N 
SN74LS243N 
SN74LS244N 
SNT4LS245N 
SN74LS247N 
SN74LS248N 
SN74LS249N 
SN74LS251N 
SN74LS253N 


4 


==NNN 
° 
~ 
eo 


eoocpessce 


SSSESSSBSRSRESESSS SRSUVRIGE 
SSiu~ 


SEVSSES BRSSRKSSSR KSSSS 


SN74LST1N 
SN74LS12N 
SN74LS13N 
SN74LS14N 
SN74LS15N 
SN74LS20N 


RESSS on ww Er Sl tie uwannnw 


LM (MINI DIP) 0 30 
M308N 


Fe a iE 163 ny ereers ng eee 
RaSRRESEBRSESSE 


Rsk B 


‘SN74LS96) 
29 SN74LS107N 
SN74LS109N 
35 SNT4LS112N 
SN74LS113N 
SN74LS114N 
SN74LS122N 
SN74LS123N 
29 SN74LS124N 


SN74LS166N 
39 SN74LS168N 
SNT4LS169N 
SN74LS170N 
SN74LS173N 
SN74LS174N 
SN74LS175N 


SN74LS259N 
SN74LS260N 
Rcecan 


SN74LS27N 
‘SN74LS28N 
SNT4LS30N 
SN74LS32N 
SNT4LS336 
SN74LS37N 
SN74LS38N 
SN74LS40N 
SN74LS426 
SN74LS47N 
SN74LS48N 
SN74LS49N 


wean 
£38 


Bc, Ee. 
BRBSSRES 


SNTaLSo80N 1 
SN74LS263N 1 
SN74LS290N 1 
SN74LS293N 1 
SN74LS295AN ae 

1 


S888 SSSSssssnssessssaszass 


Bowe 


FIARSSESETSESTTEBS 
~ 


Bere eeNa ane bene on, F 
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eee 


SSSGnuKns 


SN74LS191N 
SW74LS192N 345 
SN74LS199N 175 
SN74LS194AN 1.89 


rs 


SN74LS668N 
SN74LS669N 
SN74LS870N 


SN74LS132N 
SN74LS133N 
SN74LS136N 


LM741CN-14 
LM741CN 8 
LM747CN-14 


HOME COMPUTING CATALOGUE 


if you're in town, visit our showroom in 
Chapel Street, next to Edgware Road tube 


RERNR RON =NENY =CUWOW 


15 x 21941 onty £79 


74 
SNyateaza 8 x 4116 only £58 


Snrateazan 


[POO—-CO02000GENN= © 


wo ain 
z 
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< 
My 
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TRITON DOCUMENTATION 


available separatety as follows, prices include p&p ; 
Triton manual — detailed circuit description and constructional NEW 
details + user documentation on level 4.1 monitor & basic 7 


: gh : 
“eS M SIZE CATALOGUE 


4.1 fisting — listing of 1K monitor & 2K tiny basic 

L5.1 user documentation on level §.1 firmware 

L5.1 listing — fisting of 1.5K monitor & 2.5K basic 

6.1 user documentation on 7K basic interpreter 

Motherboard, 8K RAM & 8K EPROM constructional details 

User group newsletter subscription £4 per annum 

Triton software — Send SAE for fist of programs available tor Triton. 


TRANSAM ES 


PRACTICAL COMPUTING December 1979 


Bal VAT cur 
(sme EXCLUDE VAT 


station. We have Tritons on display pius a 


comprehensive tange of components and 
accessories, specifically for personal com- 
puter users. Books, mags, tapes, data, 
cables pius much more. Showroom open 6 
-days a week. (Half day Thurs from 1.30 pm) 


: 
same 


\ coratoov® 


4) FILLED WITH OUR 
i LATEST PROOUCTS 
40p+SAE 

ALL PRICES 
224 EXCLUDE VAT 


TRANSAM COMPONENTS LTD. 
12 CHAPEL STREET, LONDON, NW1 
TEL: 402 8137 
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24 TUNE DOOR CHIMES 


DOOR TUNES £17.13 + VAT 

Waddington’s Videomaster announce 2 doorbell that doesn't 
go Breinggg. Qing Dong or Bzzzzz. Instead n plays 24 
different classical and popula tunes. {t will play the tune 
you select for your mood. the season of the visitor you afe 
expecting to call. Doot tunes is nol only great tun and a 
wonderlul ice breaker, but 1s also very funcnonalty and 
beautifully designed to enhance your home. There ‘s 
something for Chnsimas, something tor your continental 
vistors or your relations trom the states, and even 
something tor the Queen Door tunes is easy to install and 
has separaie controls for volume, tone and tempo. 


PROGRAMMABLE £29.50 + VAT. 

COLOUR CARTRIOGE T.V. GAME 

The TV game can be compared to an audin cassette deck 
and s programmed to play 3 muhnude of different games 
in COLOUR, using various piug-n canridges Ar long fast a 
TV game is available which wil keep pace with improving 
technaiogy by allowing you to extend your library of games 
with the putchase of addinonal carridges as new games 
are developed Each cartidge contains up to ten different 
action games and the first canndge containing ten sports 
games is included tree with the console. Other cartridges 
are currentty available to enable you to play such games as 
Grand Pnx Motor Racing, Super Wipeout and Stunt Rider 
Further carridges are to be released larer this year, 
induding Tank Battle, Hunt the Sub and Target. The 
console comes complete wih two removable joystick 
player controls 1¢ enable you 10 move in all four directions 
fupidowninghtlettl and bust into these joystick controls ate 
ball serve and target fire buttons Other features clude 
several difficuhy option switches, automatic on screen 
Gignal scormg and colour coding on scores and balls 
Lifelike sounds are transmitted through the TV's speaker, 
simulating the actual game being played. 

Manufactured by Waddington’s Videomasicr and 
guaranteed for one year. 


EXTRA CARTRIDGES: 

ROAD RACE — £8.87 + VAT. 

Grand Prix motor racing with geal changes, cr ish noises 
SUPER WIPEOUT — £9.17 + VAT. 

10 different games of biasting obstactes off the screen. 
STUNT RIDER — £12.16 + VAT. 

Motorcycle speed trals, wmiping obstacles, leaping various 
rows of up to 24 buses etc 


NON-PROGRAMMABLE TV GAMES 


6 Game — COLDURSCORE Hi - £1350 + VAT. 
10 Game COLOUR SPORTSWORLD £22.50 + VAT. 


CHESS COMPUTERS 


STAR CHESS — £85.65 + VAT 
PLAY CHESS AGAINST YOUR PARTWER. 


using your own TV to display the board and pieces. Star 
Chess is a new absorbing game tor Iwo players, which will 
interest and excite all ages The unit plugs into the aerial 
socket of your TV set and displays the board and pieces in 
full colour {or black and whitel on your TV screen. Based on 
the moves of chess It adds even more excnement and 
interes! to ihe game. For those who have never played, 
Star Chess is a novel introduction to the classic game of 
chess. for the experienced chess player, there are whole 
new dimensions of unpredictabilay and chance added to 
the strategy of the game Not anly can pieces be taken in 
convenuonal chess type moves, but each piece can also 
exchange rockel fire wih its opponents. The uni comes 
complete with a free t8V mains adaptor, full instructions 
and twelve manths guarantee 


CHESS CHALLENGER £98.50 


PLAY CHESS AGAINST THE COMPUTER. 


The stylish, compact, ponable console can be set to play at 
seven diflerem fevets of abiiny trom beginner to expen 
including”Mate in two” and “Chess by mail” The computer 
will only make responses which obey international chess 
tules. Castling, on passant, and promoting a pawn are all 
included as pan of the coniputer’s programme ht s 
possible 10 enter any gwen problen: from magazines of 
fewspapers or alternatively establish your own board 
position and watch the computer react. The posnions of all 
pieces can be veritied by using the computor memory recall 
bullon 

Pace mcludes unit wah wood grammed housing, and 
Staunton design chess pieces Computer plays black o7 
while and agains! itself and comes complete with a mains 
adaptor and 12 months guarantee 


OTHER CHESS COMPUTERS IN QUA RANGE INCLUDE 
CHESS CHAMPION — 6 LEVELS £47.39 + VAT 
CHESS CHALLENGER — 10 LEVELS — £138.70 

+ VAT. 

BORIS — MULTI-LEVEL TALKING DISPLAY £163.64 
+ VAT. 


ELECTRONIC CHESS BOARD TUTOR £17.17 inc, VAT. 


A special bulk purchase of these amaving chess teaching 
machines enables us to offer them at only £19 75 less than 
half recommended retat price. The electronic chess tutor s 
a simple battery operated machme that can actually teach 
anyone to play chess and miprove thet game ght up to 
chamipionship Jevel. This mactine is mot only tor total 
beginners but also for established players wanting to play 
berter chess Unit contams the electrome chessboard with 
32 chess pieces, a 64 page explanatory booklet and a set ol 
32 progresswe programme cards including 6 beginners 
cards, 16 check mate postions, 9 maniature games, 5 
openings, 3 end games, 2B chess problems and 2 master 
games 


DRAUGHTS COMPUTERS 


CHECKER CHALLENGER 2 LEVELS £43.00+ VAT. 
4 LEVELS £78.00+ VAT. 


The draughts computer enables you to sharpen your skills, 
improve you’ game, and play whenever you want, The 
computer incorporates a sophishcated, relable, deciswn 
making mucroprocessor as ms brain Its high level of 
Thinking ability enables 1 to respond with is best counter 
moves like a skilled human opponent You can select 
offence of defence and change playing difficulty levels at 
any me. Posinons can be verified by computer memory 
recall Machine does not pernut dlegal moves and can solve 
sei problems Cutnputer names complete with instructions, 
mains adapator and twelve months guarantea, 


PLAY ORAUGHTS/CHECKERS AGAINST THE COMPUTER 


FOR FREE BROCHURES — SEND S.AE 


for FREE illustrated brochures and revews on TV and chess games please send a stanped addressed envelope, and state 
which particular games you require information on 
Callers welcome al our shop in Welling = demionstratians daily ~ open trom Sam 5 3Upm Mun Sat (Sam Tpm Wed). 
To order by telephone please quote your name, address and Access/Barclaycard numiber 
Postage and Packing FREE 


AJD DIRECT SUPPLIES LIMITED, Dept. P.C.12 102 Bellegrove Road, 
Welling Kent DA16 30D. Tel: 01-303 9145 (Day) 01-850 8652 (Evenings) 
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WE HAVE ALL THE PIECES! 


COME TO CAMBRIDGE AND SEE THE SOLUTION 


We can demonstrate practical business systems, 
with proven soffware, for many applications. 


Leasing, installation and training available. 


PROTECHNIC COMPUTERS LTD. 


264 Newmarket Road, Cambridge. 


0223 -314855 
¢ Circle No. 157 


CAMBRIDGE COMPUTER STORE 


We can help you select the right system for your applic- 
ation. Here in Cambridge your choice won't be limited — 
we'll demonstrate as comprehensive a range of microcom- 
puters as you'll find anywhere in the U_K.: 


TANDY TRS-80 
COMMODORE PET 
APPLE II 
N-S HORIZON 
CROMEMCO 
SORCERER 


ACORN 
NASCOM.-1 


Stop Press: dramatic reduction now in prices of TRS-80, 
APPLE II and HORIZON systems. Where possible we 
deliver off-the-shelf, to any location. 


The store is open 6 days a week from 9—5.30 with demon- 
stration systems always in Operation. We offer a professional 
standard of advice and after-sales support and we're ready 
to discuss your application any time. 


CAMBRIDGE COMPUTER STORE 
1 Emmanuel Street, Cambridge (0223) 68155 
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DRAFT FOR DECEMBER 
| 
BABY ELEPHANT SITTING 


an ONE OF OK 
NEW CASES: 


| 
[pio PHILING TO 
gvacThoTe HMSELE 


ADDING With & 
7 POWERED “ur BOARD 


EXPERT GUSHING FORTH 
FinrgoMe PRAISE About 


THE QUALITY OF 
ouk DESIGNS ——~ 


\\\\_ 2 aze Su KE 
me | DuleT ae 
ANT MIGHT BE 


ee 


re Li at 7 — THE "DIoT AN 
PERT VAN (DIO if 
mas A: ND ae CAN GET AN UNSUSPECTING MOD 


1p HOLD A Box (scam 


Why not Gis one é our new facie of paaiterdis, rent your own 5 aE elephant, hire an in edberi ee 
(as required) and take a photograph of your delighted self and send it to us. We might use it. 
WHAT PERIPHERALS? Virtually every sort of serial RS232/!EEE 488 serial interface you might 
need, A to D converters, printers, even a hardware ‘repeat key’ for the PET. We have even more 
to come in early 1980, including an RS232 networking box, more printers, a PROM programmer, 

a high resolution board for PET and a number of memory expansion options. 
HOW CAN YOU RECOGNISE THEM? Look out for our black mice. We've just bought 
another 15,000 and we know they’re going to good homes! 


KINGSTON COMPUTERS LTD., Scarborough House, Scarborough Road, Bridlington 
Telex 52642 Telephone 0262-73036 
A MEMBER OF THE DALE GROUP OF COMPANIES 
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OPENING SEPTEMBER 
HOME + BUSINESS COMPUTERS 


“PET SHOP”’ FOR THE HOME AND SMALL 
BUSINESS MAN 8K—16K—32K 


“THE QUICKNESS OF THE CHIP DECEIVES THE 
EYE’”’ WITH SORCERER 32K OF MAGIC. THE 
IDEAL SYSTEM FOR THE MORE AMBITIOUS 
HOME USER AND THE BUSINESS MAN FLOPPY 
DISKS PRINTERS-WORD PROCESSING 


BOOKS,MAGS,TAPES GALORE! 


Add a little colour to your life with APPLE/ITT 
2020 what better use for your colour TV? 


WE ARE HERE 


Nth. Cire, Rd. 


East Ham Stn. 


Higy St. North Woolwich Ferry —o 


Manor Park Stn. Strattord 


Romford Rd. 


445, High Street North, 

Manor Park, 

LONDON E.12. 

Tel: 01-472 5107 (24hr Ansaphone) 
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FE UMWAS OS electronic 


your soundest connection in the world of components 


Dept PC, 56 FORTIS GREEN ROAD, MUSWELL HILL, LONDON, N10 3HN 
TELEPHONE: 01-883 3705/2289 


£4.20 


DYNAMIC RAMS) 1+- 
4027 


£3. ~ 4M 5503 £5.79 
4116 (250 ns) €7.7 
4050 (200 ns) 7 
i [curren 
4060 (300 ns) 


811S 95 99p 74. S00 7p 
STATIC RAMS 811896 80p 1 4 70 
811S97 99p .18p 
SOA oe : ; 8118 98 80p 05 .22p 
2102A-2 i ; SN 74365 60p 08 2p 
2111-1 : j SN 74366 60p 14 ‘75p 
2112A-2 £1.93 £1.80 SN 74367 60p 28 2p 
21102 £ £1.19 £1.04 SN 74368 60p 30 -21p 
MM 5257 (TMS 4044) £7.37 £6.90 8126 £2.80 51 -21p 
MM 2114 £7.97 £7.37 £6.90 "2 £2.80 76 31p 
£2.68 8195 £1.80 78 -31p 
; £1.02 "96 £1.80 4 ie 
"97 £1.80 41p 
4045 (250 ns) £5.89 oe £180 151 “93p 
101.28 
1 1.25 
2513 (Upper Case) 163 .80p 
2513 (Lower Case) 8205 £3.45 166 £1.90 
MM 5230 8212 £2.31 170 £1.98 
8216 £2.39 192 £1.20 
8224 £3.19 193 £1.20 
8228 £4.75 194 -99p 
8251 £5.75 195 £1.12 
BAUD RATE GENERATORS 8253 a 197 £1.12 
y 82 : 1 £1.06 
pee 253 £1.06 
279 ; = 
y 283 1. 
Sane 293 £1.05 
1702AQ_ £ 5.93 348 £1.60 
27080 ~—s £7.20 365 Bap 
2716 £27.59 4 366 4p 
f 368 Aap 
Lik bead a 74 S474 £12.93 393 .97p 
SFF 96364 £10.77 74 $262 £12.00 668 £1.35: 


VAT inclusive prices at 15%. Export customers deduct VAT 3/23. 
Postage and Packing Z5p. Trade and Export Inquines 


order ig received by 
300pm the components will be despatched the 
tame dey (min tet order £5.00} 


HAART ATC EAD 
f 
Fae 4 
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FOR A GOOD DEAL BETTER THAN MOST 
ESPECIALLY WHEN IT COMES TO 


Nascom Microcomputers 


%& At new reduced prices 

%& Appointed national distributors 

% Fullranges of available Nascom items for prompt delivery 
%& Backed by Electrovalue service 


PRICE LIST AND INFORMATION 
Gladly sent on request. Your name will be fed to our com- 
puter for you to be sent future informaticn automatically 


FREE FOR 


THE ASKING 4 
ELECTROVALUE | Dept. PC 479, 28 St Judes Rd, 
CATALOGUE 9 Englefield Green, Egham, 
Latest 120 page | Surrey TW10 OHB. 
catalogue — ICs, | Phone Egham (389 from London: 


Semi - conductors, 
Onto-devices. Com- 
ponents, Hardware, 
Connectors ' Tools, 
etc. 


STD 0784-3) 3603, Telex 264475. 
Northern Branch (Personal shop- 
pers only) 680 Burnage Lane, Bur- 
nage, Manchester M19 1NA Phone 
(O61) 432 4945. 
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Software for CP/M 


QUALITY PACKAGES DIRECT FROM U.S.A. 


CBASIC—2 
Extended Disk Basic for Commercial work 

WORDSTAR £250 
Ultimate in micro Word Processing Software 

SELECTOR tl!—C2 £185 
Best selling DBMS 

SUPERSORT | (relocatable & executable) £140 

SUPERSORT II {executable only) £115 

SUPERSORTIII (as 11 but without Select/Exclude) £85 

Sort/merge and select/exclude 

WORDMASTER £85 
Superior full screen text editor 

TEX-WRITER £50 
Output formatter 

IBM-CP/M COMPATIBILITY £110 


3740 data exchange with CP/M 


CASH WITH ORDER 
ADD 50p/ttem P&P (Min £1) and VAT (15%) 

STATE Computer and Disk size/format 

Due to Dollar fluctuations, Prices subject to change without 
notice. 


Telesystems Ltd 


P.O. BOX 12, GT. MISSENDEN BUCKS HP16 9DD 
02406 5314 
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BUY 


nascom- 


NOW AND GET A FREE 
16K RAM BOARD_._. 


The lack of availability of the MK4118 RAMs has 
seriously delayed the launch of the Nascom 2, so 
we have decided to relaunch the product with an 
offer few will be able to refuse. S 
The Nascom 2 will be supplied without the optional 
user 4118s. Instead, we will supply a 16K dynamic 
RAM board and the interconnect forthe NASBUS— &@ 
absolutely FREE. This board allows further expansion 
to 32K. Also, when the 4118s become available, 
customers taking advantage of this offer can have 
the 8K for just £80 (plus VAT). 

Meanwhile, the empty sockets on the Nascom 2 can 
be filled with 2708 EPROMs allowing dedicated usage, 
now with 16, or 32K of extra RAM. All the other 
features of the Nascom 2 are available and these include: 


MICROPROCESSOR 


Z80A 8 bit CPU which willrun at 4MHz but is selectable between 
1/2/4 MHz. 


HARDWARE 


12” x 8” PCB through hole plated, masked and screen printed. All 
bus lines are fully buffered on-board. PSU: }12v, + 5v, —12v,—5v. 


MEMORY 


@ 2K Monitor-NAS SYS1(2K ROM) @1K Workspace/User RAM 
@ 1K Video RAM @8K Microsoft BASIC (MK 36000 ROM) 


INTERFACES 


New 57-key Licon solid state keyboard 

Monitor/domestic TV 

On-board UART provides serial handling for Kansas City cassette 
interface (300/1200 baud) or the RS232/20mA teletype 
interface. 

Totally uncommitted P!O giving 16 programmable I/O lines. 

The Nascom 2 makes extensive use of ROMs for on-board 
decoding. This reduces the chip count and allows easy changes for 
specialised industrial use of the board. On-board link options 
allow reset control to be reassigned to an address other than zero. 

The 1K video RAM drives a 2K ROM character generator 
providing the standard ASCII characters with additions — 128 
characters in all. There is also a socket for an optional graphics 
ROM on-board. 


NASCOM DISTRIBUTORS 


Henrys Radio (London W2) Camera Centre (Barrow-in-Furness) 
Microdigital (Liverpool) Strathand (Glasgow) 

interface Components (Amersham) Byte Shop/Computerland Group 
Comp Components (New Barnet) Adda Computers (Ealing) 
Electrovalue (Egham & Manchester) Electronic Services (Sheffield) 

Lock Distribution (Manchester) Business & Leisure Microcomputers 
Eley Electronics (Leicester) (Kenilworth) 

Target Electronics (Bristol) A&G Knight (Aberdeen) 


CC Electronics (Torquay) P & O Computers (Belfast) 
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§ TO NASCOM MICROCOMPUTERS LTD I 


92 BROAD STREET 


| 
CHESHAM if mM | 
BUCKS J 


Tel: 02405 75155 Nascom Microcomputers g 


Please send me Nascom 2 kits 
(complete with construction article and 
extensive software manual for the monitor and 
BASIC) at £295 plus VAT plus £1.50 p&p. 


a 

a 

a 

And 3A PSUs at £29.50 plus VAT E 

plus £1.00 p&p. And. optional a 
graphics ROMs at £15.00 plus VAT. nuiec/t | 

NAME u 

i 

ADDRESS | 

| 

i 

[ 

| ACCESS/ | 
5 BARCLAYCARD NO | 
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New for Nascom1 


from Microdigital 


Put your Nascom to work with the new 
Microdigital Relay Board. 


* 16 Reed Relays, totally isolated 200 mA, 
50 V.D.C. 5 W max each. Operate and release 
time 1 ms (Including bounce). 


Single sided, glass fibre board, with gold plated 
edge connectors and silk screened component 
layout. 


Plugs directly into Nasbus, does not interfere 
with normal Nascom operation, ali interupt and 
D.M.A. Daisy Chain Links carried on. Draws 
only 250 mA from each of the +5 and +12V Rails. 


All components supplied, all 1C’s socketed, 
easy to build, and easy to program in Basic or 
Machine Code. 


Occupies 2 consecutive ports, link selectable — 
several boards can be used on one Nascom 
System. 


Output is via front edge connector on 0.1” 
centres. Uses standard edge connectors for 
connection to controlled devices. 


* Complete manual with sample software. 


The microcomputer for those who 
need more than the minimum. The 
right processor for business. 
scientific and educational use. 
Proven applications include Games 
e Educational e Word Processing e 
Invoicinge Stock Control 
e Sales Ledger e 
Purchase Ledger e 
Mailing e Scientific. 


The Horizon computer 
includes:- 


Specification 
Zilog Z80A MPU e S-100 bus (12 slots) « Solid 
well-built case e Up to four Shugart mini-floppy 
disc drives. I30KB each e Serial port for CRT or 
Teletype e Real-time clock on motherboarde 
Optional additional 
serial port and 
parallel port e 
Powerful operating 
system and monitor 
~2 Access to wide 
range of S-100 
special application 
boards, 
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* Light displays 

* Industrial process control. 

* Model Railway Control. 

* Pre programmed music generation. 
* Robots, Central Heating Systems. 

* Stepping Motors. 


PRICE £49.95 plus V.A.T. (Total Cost £57.44) 
Access, Barclaycard, Mail Order. 


(NA 
YH 
a es 


/JICRODIGITAL 


25 Brunswick Street, Liverpool L2 0BJ 
Tel: 051-236 0707 (24 hour Mail Order) 
051-227 2535 (All other Depts.) 

Mail orders to: MICRODIGITAL LIMITED, 
FREEPOST (No Stamp Required) 
Liverpoo! L2 2AB. 
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Languages 
Powerful Basic including sequential 
and random access disc files e 
formatted output « strings e line 
editor e machine languageCAI.I.¢ 
many other facilities Optional 
additional software 
(under CP/M 
Operating system) 
includes BASIC 
compiler. FORTRAN and COBOL 
Horizon Z80A computer with 2 double~density 
disc drives and 24K RAM £1,823 (exclusive of 
VAT and carriage). 


_. Equinox Computer 
MY , Systems Ltd. 


“Kleeman House” 
16 Anning Street, 
New Inn Yard, 
London EC2A 3HB. 
Tel:01-739 23879, 
01-729 4460. 


(i 
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AEMIARG 
NO.1FOR 


VECTOR GRAPHII 


OUR NEW EXTENDED RANGE OF PROFESSIONAL GRADE SYSTEMS 


SYSTEM MZ 

Z80 4MHZ CPU, 48K Ram, 630K bytes disc storage, 

Serial port & two parallel ports, prom rad board 

with monitor, 18 slot motherboard ($100), 

MDOS operating system, 280 assembler, Basic interpereter £2300.00 


SYSTEMB 
As MZ plus Vector mindless terminal, 24x80 
flashwriter board, MZOS North Star compatable DOS. 


CP/M configured by Almarc: £2850.00 
SYSTEM BG 

As System B plus 240x256 graphics board, 8K memory, 

10” monitor. £3240.00 
SYSTEM BF 


As System B plus Fast Fortran 80 compiler with hardwired 

floating point system which includes board and interface 

software for Fortran. This system uses the A.M.D. chip and 

provides breathtakingly fast floating point manipulation £3595.00 


SYSTEM BFG , 
Combines BG & BF plus ‘Glib’ graphics package for use with 
Fast Fortran 80 and 240x256 graphics board £4190.00 


We also sell a wide range of s100 boards and C/PM compatable software. 


WE ARE THE SPECIALISTS 
When you spend £2000.00+ on a microcomputer system you’re entitled to support 
from people who understand the equipment and your problems. At ALMARC we don’t 
sell systems from many different manufactuers, we specialise in Vector Graphic 
systems and supporting hardware & software. So if you want to just buy different 
makes of hardware then don’t come to us, but when you decide that Vector Graphic 
is for you then contact ALMARC. 


AUMIARG 


ALMARC DATA SYSTEMS LTD., 29 CHESTERFIELD DRIVE, 
BURTON JOYCE, NOTTINGHAM. Telephone: 0602 248565 
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NorthStar >hr Bae 


ALLAN ASHLEY ENTERPRISES 
PDS Program Development System for 8080 or Z80 computers. POS supports tull 280 code 


favouring Inter-type mnemonics. £55/£10 
The following is a list of source modules compatible with PDS:— 

MODULE FUNCTION REQUIREMENTS 

ALPHSORT High speed alphabetic sort None £10.00/1 
NUMRSORT High speed numeric sort None £10.00/1 
FPPACK BCD floating point arithmetic None £10.00/1 
FOURIER Fast Fourier transtorm FPPACK £10.00/1 
MINV Matrix inversion FPPACK £10.00/1 
MATPED Matrix product FPPACK £ 7.50/1 
RATPOL Rational function and utilities FPPACK € 7.50/1 
SORT Square root FPPACK £ 5.00/1 
TRIGS Sine, cosine, TAN, ATAN FPPACK, RATPOL £10.00/t 
LOGEXP Exponential, logarithm, yx FPPACK, RATROL £€10.00/1 
FPIOP Floating point 1/0 ‘None £10.00/1 
FORMAT Formatted floating point output None £ 7.50/1 
NFILES North Star disc handler None £10.00/1 
(NOPS Integer multipty-divide None £ 6.00/t 

The complete set of modules listed above £49/£10 
EZ-80 — A tutorial on the PDS Z80 Instruction set. £10/E3 
REGENT — Disc disassembler, generates source file compatible with EDIT and the MAKRO 
Assembler in PDS. £15/€3 
HDS — Hybrid Development System. Permits easier interfacing between assembly code routines 
and North Star BASIC. £27/£3 


COS — Compiler Development System. The CDS BASIC compiler enables portions of North Star 
BASIC programs to be compiled into assembly language to achieve increased speed and to 


protect propnetary sections of code. Requires PDS and HDS £55/£10 
BYTE SHOP OF WESTMINSTER 

North Star BASIC Time Sharing package. £30/£5 
DIGITAL RESEARCH / LIFEBOAT. ASSOCIATES 

CP°M — General purpose Disc Operating System £75/£15 
MAC — Macro Assembler. £50/£10 
SIG — Symbolic Instruction Debugger £40/£10 
TEX -— TEXT formatter. Enhanced version of CP/M editor, ED. £40/£10 
DESPCOL — Spooler tor CP/M. £25/£1 


INFORMATION UNLIMITED 
WHATSIT — Interactive data-base management system using associative tags to retrieve infor- 
mation’ by subject. Also available at no extra cost, a modified version (by Interam) which 


supports cursor addressing and printer output. £50/£15 

MICRO MIKES 

4/5 SHARE — General purpose interrupt driven, bank switching timesharing system for the 

North Star Horizon computer £25/€2 

CSUB — Common SUBroutines for North Star BASIC £25/£2 

MICROSOFT | LIFEBOAT ASSOCIATES 

Disc Extended BASIC. £146/£15 

FORTRAN-80 ~~ ANSI ‘66 (except for COMPLEX) plus many extensions £195/£15 

COBOL-80 — ANSI ‘74 Pseudo-compiler with relocatable object runtime package. £295/£15 

BASIC Compiler — compatible with Version 5 interpreter- £185/£15 

MICROPRO 

WORDSTAR Menu driven visual word processing system for use with standard 

terminals £70/£15 

WORTH STAR 

UCSD PASCAL development system includes an editor, compiler, debugger and file handler 
wires 48K RAM, £30/£15 

PAS-AUX — Auxiliary package for above, includes an assembler and utilities. £20 


NSSE/NSUG ... HUNDREDS OF PROGRAMS FROM MONOPOLY TO PILOT 
NSSE — North Star Software Exchange discs (currently 13 discs in library). Each disc costs £4. 
Set of thirteen. 

NSUG — North Star User's Group discs (currently 45 volumes in library). Each disc costs £4 


Set of forty-five. £199 
NSUG /NSSE directory listings (directory listings of all NSSE and NSUG discs. currently 58 
discs) £150 
GRGANIC SOFTWARE 

TEXTWRITER {1 — Word Processor /Text Formatter for North Star CP/M users. £45/€3 


SOFTWARE WORKS 
INVENTORY-2 — Sophisticated inventory package with order entry, requires minimum 32K RAM 
and two disc drives. £75/£10 


SOFTWARE SYSTEMS / LIFEBOAT ASSOCIATES 
CBASIC-2 Disc Extended BASIC for North Star CP/M users. £65/£15 


The above software is supplied on North Star compatible minitloppy discs. Please be sure to 
specify the density mode you require {releases |-4: single density, release 5: dual density}, the 
first price given in each instance is for software and documentation, while the second 
price is for documentation only. 


Prices are correct at time of going to press, and are exclusive of VAT f 15% and postage & 
packing {add 75p). Please send S.A.E. for full details. 

Available soon: Applications software, Including General Ledger tor incomplete records. 
Accounts Recelvable and Payable, Payroll, Holel packages and more. Software products are 
being continually added to our range, so please enquire about software products nol listed 
above. 


Telex 925859 

felephone. 01-834 0261/2733 
interarm Computer Systems Ltd 

59 Moreton St.. Victoria. London SW1 


| INTERAM 
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CPS 


DATA SYSTEMS 


Midlands 
Micro 
Sales Centre 


Established by CPS to ensure that you buy the 
micro best suited to your particular need. 
During your visit you can see, and try at 
leisure a whole range of microcomputers. 

Expert advice is always on hand to guide you 

through our hardware, software and 
back-up services. 


We're Authorised Dealers for Pet, Apple, Rair 
and Transdata microcomputers; 
Decision Data and Datac printers; 
and Lear Siegler terminals 
—all available off-the-shelf; 

CPS (Data Systems) are 
exclusive Midlands Distributors for 

the outstanding 


Panasonic 


Business Computers. 
Phone us today, to arrange your visit, or for 
product information. 


Telephone: 021-707 3866 


a EN CPS (Data Systems) Ltd 


{ (fe) \\ ) Third Floor, Arden House, 1102 Warwick Road, 
| | Acocks Green, Birmingham B27 6BH 


i” 
ee, A member of the CPS Group 
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COMPUTING BOOKS 


Adams, C., Beginners’ Guide to Computers and Microprocessors With 

Projects £ 5.70 
Ahl, Basic Computer Games £ 5.25 
Albrecht, B., Basic for Home Computers £ 4.95 
Alcock, D., Illustrating Basic £ 2.60 
Altman, L., Microprocessors £10.65 
Altman, L., Applying Microprocessors £12.00 
Aspinall, D., Introduction to Microprocessors £ 6.50 


Barden, W., Z-80 Microcomputer Handbook £715 
Barden, W., How to Buy and Use Minicomputers and Microcomputers 


Barden, W., How to Program Microcomputers 

Barna, A., Introduction to Microcomputers and Microprocessors 
Bibbero, R., Microprocessors in Instruments and Control 

Boyce, J.C., Microprocessor and Microcomputer Basis 

Bursky, D., Microcomputer Board Data Manual 

Bursky, D., Microprocessor Data 

Bux, W., RPG and RPGII Programming 


Clifton, H., Business Data Systems 

Coan, J., Basic Basic 

Coan, J., Advanced Basic 

Conway, R., Intro. to Microprocessor Programming using PL/Z 

Conway, R., Intro. to Programming, Structured Approach 
PL1-PLC 


Ditlea., A Simple Guide to Home Computers 
Duncan., Microprocessor Software Engineering 


Eadie, D., Microcomputers Theory and Operation 


Freiberger, S. Consumers’ Guide to Personal Computing and Micro- 
__ computers £ 5.60 
Frenzel, L., Getting Aquainted with Microprocessors £ 7.20 
Fry, T., Computer Appreciation £ 3.95 
Fry, T., Further Computer Appreciation £ 4,95 


Gilmore, C., Beginners’ Guide to Microprocessors £ 4.85 
Gosling, R., Beginning Basic £ 4,75 
Graham, N., Microprocessor Programming for Computer Hobbyists 

7.10 
Grosswirth., Beginners’ Guide to Home Computers 


Hansen, P., Operating System Principles 

‘Hartley, Introduction to Basic 

Haviland, N., The Compulator Book 

Heisermand, D., Miniprocessors from Calculators to Computers 
Higgins D., Programmed Design and Construction 

Hilburn, J., Microcomputers Microprocessors 

‘ Application 

Hill, F., Digital Systems Hardware Organisation and Design 
Huffman, J., Microprocessors in Personal Computing 

Hunt, R., Computers and Commonsense 


Johnson, D., Digital Circuits and Microcomputers 
Jung, W., IC OP AMP Cookbook 

Jung, W., IC Converter Cookbook 

Jung, W., IC Timer Cookbook 


Klingman, E., Microprocessor Systems Design 
Kemeny, J., Basic Programming 
Korn, G., Microprocessor and Small Digital Computer Systems for 
Engineers and Scientists 19.00 
Kraus, L., Computer Fraud and Counter Measures £21.50 


Lancaster, D., TV Typewriter Cookbook 

Lancaster, D., Cheap Video Cookbook 

Lancaster, D., TTL Cookbook 

Lancaster, D., CMOS Cookbook £ 8.20 
Lancaster, D., Incredible Secret Money Machine (How to set up your 
__ computer or technical business) £ 4,95 
Lenk, J., Handbook of Microprocessors Microcomputers and Mini- 

computers £14.00 

Lenk, J., Handbook of Practical Microcomputer Troubleshooting £13.00 
Lesea, A. , Microprocessor Interfacing Techniques 8. 
Leventhal, Introduction to Microprocessors 

Lewis, TG. Mind Appliance Home Computer Applications 

Libes, S., Small Computer Systems Handbook 

Lippiatt, Architecture of Small Computer Systems 
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Mano, M., Digital Logic and Computer Design 
Munro., Interactive Computing with Basic 
Munro., Basic Basic 

Moody, R., First Book of Microcomputers 
McGlynn, D., Microprocessors Technology Architecture & Applicati 
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McMurran, Programming Microprocessors 
Myers, S., RPG II with Business Applications 
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Nagin, P., Basic with Style 
Nahigian., Computer Games for Business Schools and Home 
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Ogdin., Software Design for Microcomputers 
Ogdin., Microcomputer Design 


Peatman, J., Microcomputer Based Design 
Peatman, J., Design of Digital Systems 
Peckham, Hands on Basic with a Pet 
Peckham, Basic A Hands On Method 


Rosen, A., Word Processing 
Rao, G., Microprocessor and Microprocessor Systems 
Rony, P., 8080A Bugbook Micromputer Interfacing and Progra 
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Scelbi., 6800 Software Gourmet Guide and Cookbook 
Scelbi., 8080 Software Gourmet Guide and Cookbook 
Scelbi., Understanding Microcomputers 

Schoman, K., The Basic Workbook 

Sipple, L., Computer Power for Small Business 

Sirion, D., Basic from the Ground Up 

Snover, How to Program Your Programmable Calculator 
Sourcek, B., Microprocessors and Microcomputers 
Spencer, Game Playing with Basic 

Spencer., Computers in Society 

Spracklen., Sargon (Computer chess program in Z-80) 
Streitmatter, G., Microprocessors Theory and Application 


Titus, C., 8080/8085 Software Design £ 7.60 
Titus, C., Microcomputer Analog Converter Software and Hardware 

Interfacing £ 7.60 
Tocci, R., Microcomputers and Microprocessors aie wes 
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Tracton, K., Basic Cookbook 
Tracton, K., 57 Practical Programs and Games in Basic 


Veronis., Microprocessor Design and Applications 
Waite, M., Microcomputer Primer 

Waite, M., Your Own Computer 

Welsh, J., ‘Introduction to Pascal 


Wirth, N., Algorithms Plus Data Structure = Programs 
Ward, Microprocessor / Microprogramming Handbook 


Yourdin., Structured Design 


Zaks, R., Introduction to Personal and Business Computing 
Zaks, R., Microprocessors from Chips to Systems 

Zaks, R., Programming the 6502 

Zaks, R., 6502 Applications Books 

Zelkowitz, M., Principles of Software Engineering 


SEND TO: 
TECHNICAL BOOK 
SERVICES 

PC12 PO BOX 79, 
MAIDENHEAD, 
BERKSHIRE SL6 2EG 
A division of Strathearn 
Publishing Ltd. 


Please note that all prices include postage and packing. Please 
make cheques, etc. payable to Technical Book Services. (Payment 
in U.K. currency only please). 
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NOW from MUTEK 


Standard Features 

@ Uses the ultra powerful 6502 microprocessor 

@ 8K Microsoft BASIC-in-ROM. 

Full feature BASIC runs faster than currently available 
personal computers and all 8080-based business com- 
puters. 

@ 4K static RAM on board expandable to 8K 

@ Full 53-key keyboard with upper/lower case and user 
programmability. 

@ Kansas City standard audio cassette interface for high 
reliability. 

@ Full machine code monitor and |/0 utilities in ROM. 

@ Direct access video display has 1K of dedicated memory 
(besides 4K user memory), features upper case, lower 
case, graphics and gaming characters for an effective 
screen resolution of up to 256 by 256 points. Normal TV’s 
with overscan display about 24 rows of 24 characters; 
without overscan up to 30 x 30 characters. 


Extras 

@ Available expander board features 24K static RAM (addi- 
tional), dual mini-floppy interface, port adapter for printer 
and modem and an OSI 48 line expansion interface. 

@ Assembler/ editor and extended machine code monitor 
available. 


*FOR THE LARGER USER ... 


hard discs, multi-user multi-programming. Software includes a host of Business applications packages; 


General Ledger, Stock Control etc. Also CP/M FORTRAN and COBOL, in fact almost anything written 


for the 6800, Z-80, 8080 or 6502. 


Please contact us to see how your tasks can be handled... 
*WE OFFER AN UNPARALLELED SERVICE AND REPAIR FACILITY, from repair in our own work- 
shops, to a countrywide yearly maintenance service by one of the largest groups in the U.K. 


Please send SAE for your personal inquiries. 


MUTEK auarry HILL, Box, WILTS. (0225) 743289 


Fosssecnavecea auenvavnveueaceueensuecuecoesusescenceunvonneeceecevaneecoueusueveee censusnutuuseenHtseauseeseud eUnsusUeueseeUnausUeuesd0Ueuagusuraeeunanenessnueousneueaseqeaueceanenectscauesecensensent 


£215 


Provided with a : 
full set of parts (transformer, mains lead, UHF modulator) 
and instructions to modify your C1P to U.K. standards. 
Or we will supply fully-modified, burnt-in and guaranteed 
£223 + VAT. 
We are still, 
the most competitive price of £349 + VAT. 


The OSI C3-OEM 32K RAM, dual floppy discs, add on 23MB or 74MB 


. THE OSI SPECIALIST 


THE CHALLENGER 1P 


Fully packaged with power |» 
supply. Just plugina [ 
video monitor or TV | 
through an RF 
converter to be up and 


for less than you expect. 


running. 


of course, offering the popular C2-4P at 


Fpunvescuccveneavavesguvenvavevvccesvsneavsvevenveveausvavanveavsuensaunvncsvssusceseauseueaunvessoscevonguvenusosueauessscvesuascscnosnessansuaie 
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OHIO CHALLENGER IP 


Full expansion, from stock. Proven 
favourite .... easy Basic and powerful! 


Now only 


£495! 


from stock, also 16 & 32K models. 


Memory expansions, discs and printers 
for all above from stock. 


|) 
Sie 


Better than Superboard!! 
Plug into own TV and 


4K RAM expandable to 
8K on board, 20K in case!! 
Microsoft basic. Ex-stock. 


Now onty 29D! 


wie 


We ee SF SS 


Ex stock and only 


=) 


cassette .... 


Computerama, 
Department P.C.2 
Harpers Kensington Showrooms, 
London Road, Bath, Avon. 


Telephone (0225) 28819. 


Full spec, fully guaranteed! Plug into own TV and 
UK version (no jitters) 16K level II. 


master charge 


Send for free list. Access and Barclaycard 
orders accepted by phone or 
letter, just quote number 


and print name and address. 


Add £6 Securicor carriage 
and 15% VAT to above prices. 
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Graham Knott & 
Jeff Orr have 


to new premises due to expansion 
to accomodate larger stock and 
workshop facilities for the 
Microcomputer user. 
Our new number is 


Oo1-933 dll 


ring us at any time for your 
requirements 


improves 625 ie convertor for peas Consumables 
works extremely wel 25 (All paper add £5 carriage per box) 
improved 625 a Stack Page Printer Interface copies Anadex DP8000 paper (2000 sheets) 9.5". 
: et Handles reve screen contents onto 20m.a. loop x11" drop £15 
adaptor oni cs, exceptional OVA complete with ge £25 Teletype 43 pinfeed paper (2000 sheets) 
: ; x rop 
field's £25 complete P Apple Il (colour) 16k £985 8.5 inch friction roll Box ‘A‘ quality (12 x 
Aepie: lus (b&w) 16k £830 3.5" diam rolls) £20 
2020 (colour) 16k £950 Box ‘B’ quality (12 x 3.5” diam rolls) £15 
PET 16k RAM upgrade £85 Box ‘A’ quality (6x 5" diam rolls) £20 
Pet 8k £550 Printer Card £110 Box ‘'B’ quality (6x5 diamrolls) £15 
Pet 16k £675 Communication Card £140 Cassettes 
Pet 32k £795 High Speed Serial Card £110 C15 cassettes, high quality tape, 5 screw 
2nd Cassette £55 Disk Drive with DOS £425 cassette cases. per 10 £4.40 
Disk Units Extra Disk Drive £375 Disks & Diskettes 
Computhink 400k Random and Diskettes (10's) £30 We supply 8” and 5.25” diskettes for all 
Sequential complete. to fit 8k Pet (via SORCEROR disk drives. Please state your machin 
expandamem) é £795 Sorceror 16k £760 and we can give you a quotation. 
to fit 16/32n Pet (direct fitting)  €840  — $orceror 32k 24st? e.g. Pet 2040 £30 per 10 
Memory Expansion N aeeDe 249.45 Computhink £30 per 10 
24k Exandamem for Pet £320 £166 Apple £30 per 10 
Interfaces IMI. £99.95 Horizon £30 per 10 
Uni-direc I-EEE to RS232 £89 MANUALS New Pet user manual £5 Sorceror £30 per 10 
Bi-direc I-EEE to RS232 £140 6500 Programming manual £5 Many others in stock, both hard and soft 
Bi-direc 2 ported I-EEE toRS232 £175 8500 Hardware manual £5 —_sectored. 
Connectors 
A/D Convertors _ PRINTERS Pet User Port/I-EEE Port £1.10 each 
AIM 161 16 channel A/D convertor for Teletype 43 pinfeed RS232 £860 Pet 2nd cassette Port 85p each 
Apple, Aim, Nascom etc £130 friction RS232 €885 Hoods for User/I-EEE connectors £2.25 
Petset 1, AIM 161 including all interfacing pin and friction RS232 £920 D.25 RS232 Connectors (State Male or 
requirements for Pet, complete £166 Anadex DP8000 £575 Female) £3.00 
Stack Peripherals Perkins Elmer Pussycat: D.25 Hoods £2.26 
Stack Joystick a balanced, calibrated CRT copier £839 Demagnetiser 
unjt supplied’ with software and Also Centronics Range, Texas Curved head £4.00 
examples of use, complete £25 instruments, Lear Siegler if any requirements are not listed please 
New 625 Video Adaptor a_ vastly Ring us.for a quote on individual models. ring us as we may have them in stock. 


All prices ere +VAT at 15% end include carriage {uniess otherwise stated). Please make cheques payable to Stack Computer Services Ltd. 


Stack Computer Services Ltd 
290-298 DerbyRad, Bootle 


Liverpool 20 
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New Low-Cost ASCII Keyboards 
Ex Stock Delivery 


BALL MIRATEL VIDEO MONITOR 


DIGITRONICS PAPER TAPE PUNCH 


Qin. diagonal P4 phosphor tube. Bandwidth 
12MHz (-3dB). Input voltage 220V 50/60Hz 
24W. Output voltage +15V DC (short circuit 
protected) +12kV DC; 12.6V 1.m.s. 

parate horizontal & vertical sync. Supplied 
complete with high & low voltage power 
supplies, amplifier, and attractive moulded 
plastic housing including space for 
keyboard. Full technical manual provided. 


price: £99.00 


(total including carriage and VAT £123.00) 
NEW SHUGART 
FLOPPY DISC 
DRIVES 


Solenoid-actuated unit capable of punching 
5 to 8 channel tapes asynchronously. Basic 
punch contains 8 data, 1 sprocket and 2 
transport solenoids plus end-of-tape switch. 
Pulse amplitude 27VDC. Very compact unit 
measuring only 6in. X8in. X5%in., weight 


QMalbs. 
Model P}20(20 cps) £75.00 


(price including carriage & VAT £92.00) 


Model P135(95 cps) LIO+00 


(price including carriage & VAT £115.00) 


RAYTHEON COSSOR ONITEL Il VDUs — 
BRAND NEW SURPLUS 
Teletype-compatible display, 15in. diagonal 
green phosphor tube providing 15 lines of 80 
characters (upper case ASCII character set). 
6 switch-selectable baud rates (110-2400). 
Full/half Duplex and buffered mode. 
Detachable keyboard, Printer port. Dual 
interface enabling user to select either V.24 
(RS232) or 20mA current loop connections. 
Supplied with operator's handbook and full 


PRICE: £ ] 95.00 technical manual. 


ALL THE ABOVE KEYBOARDS 
ARE FULLY TTL-COMPATIBLE 
PROVIDING THE FULL 128 ASCII 
CHARACTER SET, AND REQUIRING +5V 
—12V POWER SUPPLY. FULL TECHNICAL 
DATA AND CIRCUIT DIAGRAMS SUPPLIED. 


SA400 Minifloppy — 110KB capacity, 35 
tracks, transfer rate 125Kbits/sec AV access 
time, 550msec. Power requirements +S5VDC 
+12VDC 


KB771 71 Keystations Mail Optional Extras: é ; 5 

incorporating Order KBI5P Edge (price including carriage & VAT £235.00) PRICE: 

separate numeric/ Total Connector £3.25 £4.31 [| SA800 Floppy — 400KB capacity. 77 tracks, 

cursor control pad KB701 Plastic transfer rate 250 Kbits/sec. AV ae time £295.00 } 

and installed in a Enclosure £12.50 £15.24 | 260msec. Power requirements +24DC (price including 

custom built steel KB702 Steel Enclosure £25.00 £30.49 +5VDC -5VDC carriage & VAT ey 
enclosure £95.00 £115.00 KB710 Numeric Pad £8.00 £9.78 £356.00) ; 
KB756 36 keyetations KB2376 Spare ROM PRICE: £395.00 ; 

mounted on £49.50 £58.65 Encoder £12.50 £14.95 ice i i i 

Ese elev posi? DCC (price including carriage & VAT £468.00) 


fitted with metal Converter £7.50 £9.20 


mounting frame for t ELECTRONIC BROKERS LIMITED 


25-Way D-Type =~» W 
extra rigidi £55.00 £64.98 tor for KB771 £4.25 £5.46 49-53 Pancras Road, London NW1 2QB. 
ee OE ee ee ee [ a Telephone: 01-837 7781 Telex: 298694. 
All equipment is refurbished second-user equipment unless otherwise stated. Esp Our showroom is open MON/FRI 9-1, 2-5(2- 

All prices subject to carriage & VAT. mins. Kings Cross underground) 


Trading conditions supplied on request. 
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SOLVE YOUR BUSINESS PROBLEM WITH A MICROCOMPUTER 


We have a variety of microcomputers and available software to suit 
most types and sizes of Business Applications. 

At the lower end of the market is the popular TRS-80 (more than 
100,000 sold last year). This is a reliable, effective and versatile business 
microcomputer. Processing speeds and disk storage are more than 
sufficient for many business applications. 

The word processing (using THE ELECTRIC PENCIL, is excellent. 
We also distribute the TRIDATA range of business packages (software 
written by professionals). 

WHY PAY MORE, if the TRS-80 will do the job. 


But if you require a machine with extra capacity, we have suitable 
systems available. 

We would be pleased to discuss your particular requirements with 
you. 


a 


Katanna Management Services ité 


(In association with S. J. Trott Ltd.) 
22 Roughtons, 
Mm Galleywood, 
Chelmsford, 
Essex, CM2 8PF 
TEL: (0245) 76127 


(member of the computer retailers’ association) {TRS-80 is a TANDY’ trademark) 
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APPLE II 

Appie I! 16K 
Appie i! 32K 
Apple il 48K 


Disk Drive with Controller 
Disk Drive without Controller 
Parallel Printer Card 
Communication Card 

Super Talker 

High Speed Serial Card 
Applesoft Rom Card 
Speech Lab 

Apple Clock 

Carry Case 

16K Ram Add-On Memory 
Apple |! Basic Manual 
Apple || Reference Manual 
Applesoft Reference Manual 


Super Sony 14” T.V. 
Super Colour Interface 


es 


750.00 
819.00 
888.00 
398.00 
355.00 
110.00 
132.00 
190.00 
110.00 
110.00 
127.00 
140.00 
25.00 
69.00 
6.00 
6.00 
6.00 


Corvus I! Fixed Disk (10 Meg) 3,500.00 
300.00 


90.00 


COMMODORE BUSINESS SYSTEMS 


PET 2001-4 Computer 460.00 
PET 2001-8 Computer 550.00 
PET 2001-16N Computer 675.00 
PET 2001-32N Computer 795.00 
PET 2023 Printer 550.00 
BET 3022 Printer 645.00 
PET 2040 Dual Floppy 
Disk 795.00 
(EEE to |EEE Connector 25.00 
PET to IEEE Connector 20.00 
c2N, = Cassette Deck 55.00 
KIM 1 Micro 
computer 99.95 
KIM 3B 8K Memory 
Expansion 129.95. 
KIM 4 Motherboard 69.95 
PET Users Handbook 5.00 
6500 Programming Manual 5.00 
6500 Hardware Manual 5.00 


oe 


Send S.A.E. for our extensive book list. 
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with confidence 


from the specialists 


‘ale COMPUTERS 


Stock a full range under one roof 


PRINTERS = EXIDY 

Micro Printer M879 695.00 Exidy Sorcerer 8K 
Teletype 43 Pin Feed 850.00 Exidy Sorcerer 16K 
Teletype 43 Dual Feed 950.00 Exidy Sorcerer 32K 
Digital Decwriter LA 34 860.00 5 100 Interface 

Digital Decwriter LA 36 850.00 Micropolis Dual Disk 
Whymark 201 40 Column 395.00 System (630K) 


Perkin Elmer ‘Pussycat’ 
Thermal Page Printer 
N.E.C. Spinwriter 
Trendcom 100 
Trendcom Interface 


(Apple Ii or PET) 49.00 

PET ADD-ONS 

Memory Boards Ganti Si 
ESpendaniem 16K 295.00 ontinuous Single Part Paper 
Expandamem 24K 320.00 

Expandamem 32K 392.00 

Interface 

(EEE - RS232 Unidirectional 85.00 

(EEE - RS232 Bidirectional 185.00 

AIM 161 A/D Converter - 16 way 130.00 

T.V. Interface 42.Q0 

PET Set {AIM 161) 166.00 


Disk System 
Compethink Dual Drive 


{Old Rom) 795.00 RS232 Printer Connector Cable 
Computhink Dual Drive Dust Covers (4 colours) 
(New Rom) 840.00 Sound Box 


78 Keys 

ASCII standard 

Alphabet (capital and smal iette 
Graphic symbol 

Built-In Clock 

Clock cicuit time is displayed according to 
program 


Video Display Unit 
1/0 Expansion Kit 
MISCELLANEOUS 


C12 Blank Data Cassettes (per 10) 3.98 
5%" Diskettes (per 10) 
Single side/Single density 

Double side/Double density 


Edge Connectors 


8 x 12 (2,000 sheets) 
9 x 11 (2,000 sheets) 


Mains Power Adaptor 
Input 240v 50Hz 
Output 6v/7.5v/9v DC-300MA 4.20 

Co-axial Lead Connector (2 metre) 2.00 

Aerial Splitter 


A personal computer that 
opens the world of programming 
to your own fresh ideas! 


CRT Display 
This unit is equipped with a 25cm (10 ) 
monochrome CAT for up to 1 000 letters 
(40 letters x 25 Sines) Processing results can 
be displayed on the CAT and || is possible 
fo program and edit (addition deletion etc) 
while watching the operation for 
confirmation 
_ A Technical Masterpiece 
, Mz:80K A personal computer 
that makes full use of the multi-functions of 
an 8-bit microcomputer (Z-80), this model 1s 
certainly one of the most advanced anywhere 
it employs BASIC language. a feature which 
provides easy programming even to those 
totally unfamtlar with computer operation 


HB COMPUTERS LID 


22 NEWLAND STREET, KETTERING, NORTHANTS. 
Tel. (0536) 83922 & 520910 Telex 341297 


All prices are exclusive of VAT unless otherwise indicated. All items are sold subject to the Company's Conditions of Sale. 


650.00 
760.00 
859.00 
210.00 


1200.00 
240.00 
99.00 


320.00 
35.00 
40.00 


15.00 
16.00 


1.60 
2.55 
3.00 


3.60 
25.00 
8.00 
13.99 
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HOW TO SOLVE SYSTEMS PROBLEMS 
WITHOUT HAVING TO WATCH YOUR LANGUAGE 
ZILOG’S MCZ FAMILY. FROM AROUND £4000 — 


The MCZ computer family using Zilog’s famous Z80 CPU can 
solve your problems (or your customers’ problems) more efficiently 
and economically than ever before. © 
Just look at what Zilog offer. 


To start, the Zilog system is multi-lingual. Every model 


has a full five language capability. You can move your programs in 


any language up and down the family at will. 
Pascal. Rapidly becoming a favourite. 
Cobol. For business use — and it’s the highest 
level implementation of Cobol available on a computer in this 
price range. 
Fortran. Outstanding performance for scientific use at 
an attractive price. 
Basic. Zilog's version has been extended for both business 
and scientific applications. 
PLZ. Zilog’s own family of systems implementation language. 


The key to the MCZ family's success is it's RIO 
operating system with features normally found only on very high 
priced computers. 
* Device Independant I/O 


Mid-file record insertion or deletion 
Interactive-and batch command input 
Full set of utilities 

Macro assembler 


Text editor 
The range includes the MCZ 1/05 — a low cost floppy disk 


+ ¢ % 4 


model, the table-top MCZ 1/20 or MCZ 1/25 rack mounting floppy 


disk computers and the highest performer, MCZ 1/35 cartridge 
disk version with 10 MBytes of storage. 


Software packages available now include order entry, 
payroll, purchase, sales and nominal ledgers, stock control, 


formatting and many more. 


To back this up, Zilog offer full maintenance on software 
and hardware. 


He) PR 
FORTRAN | 
|B Ms - 


For full details of all you need to stay well ahead in 
tomorrow's world, call Zilog. Now. 


YY 
Ye. 


Zilog 


Welcome to tomorrow's world 


Zilog UK Ltd, Babbage House, King Street, Maidenhead, Berks. Tel: Maidenhead (0628).3613 1. Telex: 848609. 
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eS 3) [07 | 
A crowd of peasants with clogs 


THROUGHOUT recorded time there has been no man more disliked 
than the inventor of new ways of doing things. Old ways might 
not be brilliant, citizens of the more solid kind tend to say, but 
they work. New ways could be disastrous. So, when the young 
say, ‘‘Dad, why don’t we... ?’’, those citizens sigh. 

For some reason this almost immutable law of nature has been 
suspended over the last 200 years. So frayed has it now become 
that people advertise themselves as ‘innovative’, a term which 
in more conservative periods would have right-thinking 
persons looking for six feet of stout rope and a convenient 
branch. ; 

No-one has more immunity from this natural law than computer 
people. A]though the advantages of data processing are very 
real in business, banking, insurance and the distributive 
trades, they are more advertised than perceptible to the man in 
the street. 

So far, if anything, computers have been a nuisance. Now, the 
microchip revolution promises to make them a menace. The 
immunity the computing profession has enjoyed for 20 years 
from serious public criticism may well be about to end. As is 
foreshadowed in the title of this piece, a crowd of peasants 
with clogs is gathering with a glint in their collective eyes. 

The first protagonists of computers could see very clearly that 
such machines would, potentially, abolish almost all jobs 
which require a modest amount of routine skill. That it has 
taken almost 40 years to make this foreboding come true is a 
testimony to the amount of skill needed for even the simplest- 
looking job. Now, that bastion is crumblng. Advances in 
software and the rapid growth of computing power on chips 
threaten a large number of jobs by the end of the next decade. 

It is odd that people outside computing can visualise it much more 
clearly than those inside. If you say to the majority of 
computing professionals that the chip may destroy life as we 
know it, they smile pityingly and say that, on the contrary, the 
spread of automation will increase jobs. 

In the short term, they are correct. It is all very much harder work 
than people outside can guess, but in the long term the 
professionals are wrong and the lay persons are right, because 
the effects multiply each other. If anyone who knows 
something of computing were asked, say, to automate an 
office, he would decline because he knows the vast amount of 
work needed on word processing, storage, communication, 
display. 

That reaction over-states the difficulties. The new armies are 
converging on the office from a dozen different directions. 
Yearly, huge advances are made in data storage and retrieval. 
Advances are being made in providing digital exchanges, 
satellites, high-speed cables. Display devices are improving 
vastly. Thousands of people are at work on graphics and 
linguistics, on intelligent databases and printers. 

All those advances are like rival guerilla bands creeping-up on an 
enemy strongpoint, under cover, up separate valleys from 
separate directions. You could stand on the ramparts of the 
threatened fort and see only a wisp of smoke from a camp fire 


on the horizon. The fullness of the threat is known to no single. 


person because the simultaneous assaults are being made by 
autonomous bands who may well be almost unaware of each 
other’s existence. Yet, one day, they will all meet at ‘Fort 
Office’ and abolish it. 

The peasants quietly tilling the fields around the protective castle 
know that the woods are full of bandits. The bandits know 
only how small is their band and how far they have to go. The 
peasants are correct when they slip off their clogs and hold 
them by the heel, when they pick up rocks from the fields and 
look around for a target. 

The campaign is not fought in one fell swoop. It has already 
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started. One of the first bands of peasantry to take the threat 
scriously was the ASTMS — Association of Scientific 
Technical and Managerial Staffs — whose members, one 
might suppose, to be towards the forefront of the threat. 

The union’s argument is simple. The days when fears of 
unemployment caused by computing could be discounted have 
definitely vanished. The lengthy and dispassionate discussion 
document — Technological Change Employment and the 
Need for Collective Bargaining — gives many examples of 
employment erased by automation. 

Phillips expects to have to reduce its near half-million workforce 
by a half in 10 years. Western Electric, the main American 
supplier of telephone exchanges, expects to reduce its labour 
from 39.000 in 1970 to 17,400 in 1980. As many as 128,000 
workers in the U.S. car industry will lose their jobs by 1985. The 
Japanese Methodology for Unmanned Manufacture factory 
could use a control crew of 10 to do the work of 700. Although 
British industry lags behind, and perhaps just as well in many 
ways, examples are quoted from the insurance industry of staff 
savings between 30 and 70 percent. 

Some industries are so mechanised already that they cannot be 
automated — for instance, farming. Yet there is little doubt 
that the ASTMS predictions of 3.8 million people unemployed 
in Britain by 1985 and 5.2 million by 1991 are of the right 
sort of magnitude. 

Many of the promised benefits of the chip can only be good. The 
abolition of dirty, dangerous and, above all, boring work must 
be an advance for civilisation. The difficulty is the speed with 
which change happens. A generation of workers lasts 40 years. 
In that time an industry can disappear and another take its 
place without too much strain. Perhaps, if society made a 
determined effort, we could cope with major change over 20 
years. If, by some malign miracle, all the wonders the chip 
promises were installed by the end of next week, the effect 
would be worse than World War III. 

What compounds our problems is that we are competing with 
societies which take a much tougher line about social 
disruption. In some countries, if a factory automates half its 
workers out of a job, they are invited to leave, and if they try 
to return with sabots in their hands, intending to deal with the 
offending machinery in the time-honoured way, the army will 
stop them — dead, if necessary. 

In Britain, we are used to a much gentler level of industrial strife. 
We opt almost automatically for the soft solution, for 
industrial inefficiency rather than para-military riot police and 
barbed wire in the streets. 

It is one of Britain’s admired assets. It is difficult to see how we 
can retain it while automating our production industry to 
compete with tougher and cheaper nations. Rather, we should 
adopt a higher strategy. We should tolerate a level of industrial 
inefficiency in our manufacture to make the transition easier, 
while concentrating our efforts on the crucial technology. 

The American system has proved to be a great success in creating 
hardware. Computing power is no longer a problem; the IBM 
370 on a chip is a realistic target by 1990. The problem now is 
software, the skill to blend that computing power with the 
incredibly complex traditions of politics, business, language, 
in living societies. There the Americans may be at a 
disadvantage, and the Europeans, with our older and subtler 
social skills, find ourselves to the fore. 

There are certainly huge opportunities, particularly, one would 
imagine, for the kind of people who read this magazine but let 
us be warned by ASTMS that the peasants are gathering, 
watching, weighing their sabots in their hands. We must all be 
very careful. 
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MSI 6800: At the root of every good system. 
PPMOMMMGEOOOMS RE” 
Strumech Engineering Electronic Developments Limited 
Portland House, Coppice Side, Brownhills, Walsali, West Midlands. Telephone 05433 4321 
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Our Feedback columns offer readers the opportunity of bringing their computing 
experience and problems to the attention of others, as well as to seek our advice or 


to make suggestions, which we are always happy to receive. Make sure you use 
Feedback—it is your chance to keep in touch. 


Magic square 
MY “PROCESSOR” is a humble TI 59 
calculator — I don’t have a printer — and 
the noughts and crosses programs are 
beyond its capacity. About two years ago, 
soon after I bought the calculator, I 
decided to try to create a noughts and 
crosses program. The key to this I found 
in a simple mathematical model for the 
game. I have no way of knowing whether 
this is an original idea. ; 

Thinking of the game I realised its 
structure and winning forms corres- 
ponded exactly to a 3 x 3 ‘‘magic’’ square. 
As shown, I chose a square using the 
numbers one to nine. 

The winning lines all add up to 15. Sol 


2 6 
—> »I[s/: 
4 8 


—_—_— => Winning line 


' program the calculator to search for lines 
adding up to 15 and to block any moves of 
its opponents. 

So far ] have programmed the calcu- 
lator to play first. The first few moves are 
rather predictable, of course, and I have 
programmed it to start on the centre 
square — the calculator displays 5 for 
this. My move is made by keying-in the 
number corresponding to the particular 
square in which I wish to put my 0. I have 
biased the second move — for the calcu- 
lator — for the corners, which you will 
notice are all even numbers, a property 
which is useful later in the program. 

Although the first few moves are some- 
what boring, once the game develops the 
calculator searches for numbers needed to 
make its stored moves up to the ‘‘magic’’ 
15. If this is not possible it blocks its 
opponent’s move. You must always be 
careful that the move the calculator 


produces has not already occurred, of 


course. 

I won’t go into all the details of my 
program, but using this basis I expect 
sophisticated programs may be produced 
for many types of processor. 

I believe that this type of program has 
important lessons for those in the Arti- 
ficial Intelligence field. To start, it uses 
patterns which are already part of the 
calculator logic — the numbers | to 9, 
simple addition, subtraction and 
comparison. The human brain, emulation 
of which is the goal, has its own para- 
meters, but many of them are visual 
patterns which a computer cannot under- 
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stand without digitisation and _ inter- 
pretation. 

In this noughts and crosses program, I 
have replaced the visual pattern of a line 
with the numerical pattern, those numbers 
adding to 15. 

Possibly more work should be done 
into defining rigidly what basic patterns 
the brain uses. When they are found, the 
search for mathematical substitutes 
should begin, thus enabling a machine to 
“‘think’’ like a human. 

Although I know very little about the 


study of the operation of the mind, I think 


that the basic patterns found will be 

mostly visual, like the line idea in noughts 

and crosses. it was Einstein who said he 

thought in pictures and I believe it will be 

shown that we all do. For the human 

brain, the number is the abstraction for 
the computer, the visual must be. 

Baldur Van Lew, 

Newtownards, 

Co. Down. 


Apple discs 


YOU MALIGN the Apple II DOS 3.2 in your 
October review; there is no problem with 
multi-file access. The misconception is 
that PRINT DBD ‘‘WRITEFILENAME’”’ 
should be associated with PRINT D 
‘““OPENFILENAME”’ in the program 
sequence. Rather, it should be placed 
immediately before the INPUT or PRINT 
statements which read or write a line or 
record. 

It is advisable to follow the statements 
by PRINT DS. In this way any number of 
files may be referenced and interleaved 
with keyboard input, screen printing, 
hard copy printing. DOS ensures that only 
the logically necessary physical reads and 
writes are performed. 

The following programe will write 
records consisting of single strings to files 
A and B. Each file is deemed to contain 
no more than 101 records of length 10 
bytes. The keyboard input determines 
which file and which record each string is 
written to. 


John Kilpatrick, 
Sheffield. 


10 0% = CHR (4) 

20 PRINT DS"OFPENArL10" 
30 PRINT D¢"“OFENB,L10" 
40 REN KEYBOARD INPUT 
50 INFUT “FILE A OR B? "iF$: 
60 INPUT "RECORD NO.? “:R: 
70 INPUT “TEXT? “A$: 


IF FS ¢ 


oO. 

PRINT A$: 
PRINT Ds: 
GOTO 40 
PRINT [is "CLOSE" 


REM WRITE RECORD 


“A” OR FS ) 
IF R ¢< O OR R > 100 GOTO 200 

IF LEN (AS) ) ¥ GOTO 200 

PRINT D$"“WRITE“F$",R“R: REM SWITCH ON WRITE-TO-FILE & STATE RECORD N 


Happy customer 

FEEDBACK is on occasions critical of 
suppliers. Perhaps my experience is more 
typical but of the kind which does not 
usually inspire a letter. 

I ordered a Superboard II by telephone 
on a Friday, asking for it to be modified 
to 50Hz standard, fitted with modulator, 
and ‘supplied with a power pack. It was 
delivered personally the following 
Wednesday and the proprietor of the firm 
spent some two hours checking that it 
worked in all modes, and fixing a fault on 
my cassette recorder — dirty heads. 
Because the company was out of stock of 
power packs, I have a very expensive- 
looking one on loan from the service 
department. 

Having made a tape of a Starwars game 
for my 12-year-old, the supplier insisted 
that I telephoned if I had any problems. 
He then explained that the price had gone 
down since I placed my order, so the bill 
was less than I had anticipated. 

My thanks to CTS of Littleborough, 
and to Practical Computing Shop- 
window, where I saw the advertisement. 

As far as the Superboard is concerned, I 
have found the problems in your review 
are almost irrelevant. I can’t see why I 
should want to dump at less than full 
screen width. CTS supplies a subroutine 
to get round the problem anyway. I can 
debug happily with a few stop statements. 

I’m no enthusiast for machine code 
when I have 8K of Basic. I am still 
astounded at how easy and versatile it is to 
use, and at the price I can not see any 
competition. John Freeman, 

Stockpert. 


Birth problems 


1 AM SURPRISED that there were no com- 
ments in your October issue on John 
Dodridge’s program (Tandy forum, 
September) presenting a programming 
solution to the *‘Birthday problem’’. 

While Dodridge’s program is neat 
and elegant, it indicates one reason why 
software producers are so often criticised 
— it produces the correct answer to the 
wrong problem. 


This is because the problem is badly- 
(continued on page 55) 


"B” GOTO 200 


REM SWITCH OFF WRITE-TO-FILE 


A complete stand-alone system for the Commodore PET 
allowing up to 800,000 bytes of mass storage online. 
Designed by Compu/Think for business use, this 
powerful double density system offers complete random 
or sequential file access and support. 


The Disk Operating System is in a ROM which plugs 
directly into 16K and 32K (new ROM) PETs, or via an 
Expandamem memory expansion board for 8K PETs. 
The Disk Operating System adds 16 extra easy-to-use 
commands to PETs BASIC. The Disk unit comes with a 
complete set of utility programs and a comprehensive 
manual. 

Supported by PETACT Business Software: 

Sales Accounting, Invoicing, Purchase Account- 

ing, and soon Stock Control and Payroll 


More memory power for your money 
Reliable and easy to use 


Languages supported include BASIC, 6502 
Assembler, FORTH, FIFTH, PLM, PILOT, CESIL 
and soon FORTRAN and PASCAL 


Wide range of PETSOFT programs including 
Payroll £50 + Stock Control £25 


Supports the Pagemate Database 
Prices exclude VAT 


£299 


... with the ACT PETSOFT 


PROFESSIONAL DISK SYST 


sad | b = & ott Radclyffe House, 66-68 Hagley Road, Edgbaston, eden rced 
Re B16 8PF. Telephone: 021-455 8686 Telex: 339396 
f C7 > 
oN \\ 


Y4 p BOOK 


800K 
400K 
400K 


MRP 


£1,095 
£840 

£795 
24K £320 


PET is the trademark of Commodore who recommend PETACT 
Business Systems. 


Dual headed double density dual 
disk for 16K and 32K (new ROM) 
PETs 


Double density dual disk for 16K and 
32K (new ROM) PETs 


Double density dual disk for 8K (old 
ROM) PETs. Requires Expandamem 


Expandamem internal expansion 
memory board 


Try the ACT PETSOFT Professional Disk System and software at 
your PET dealer or write to us for full details and the name of 


your nearest stockist. 


| 
Lis Tt My name is | 
2 a we Please send me details of the é | 
| Reet? «= PETSOFT PROFESSIONAL lliveat | 
M Se DISK SYSTEM 
| 7 sch Postcode 
R | have a new/old ROM PET | 
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formulated. The program solves the 
problem for the situation where we are 
seeking to calculate the probability of at 
least two people having the same birthday 
— excluding the year of birth — not the 
probability of two people having the same 
birthday. 

In probability theory, the word ‘‘two’’ 
means ‘‘exactly two’’, not ‘‘at least two’’. 
The logic of the difference between the 
two formulations, and its effect upon the 
mathematics of the problem, can be 
found in most standard tests on 
probability theory. 

Additionally, the assumptions made in 
the solution should be made explicit. 
Thus, it is important to state that it is 
assumed that there are no seasonal 
fluctuations in the birth pattern. It would 
also have been better to use the term 
‘birthday’ rather than ‘‘birth date’. The 
latter is an unusual expression which 
implies the inclusion of the year of birth 
— which is specifically excluded from the 
problem — whereas the former more 
often than not excludes the year of birth. 

Clive Loveluck, Director, 
Ulster Management Centre, 
Co. Antrim. 


Time to blush 

THE BENEFITS I’ve received from my sub- 
scription to Practical Computing have 
been more tangible than enjoyable 
reading. Your reviews of small systems on 
the market are generally packed with 
useful information, and were a great help 
to me when I decided to buy a micro- 
computer. It was a simple matter to 
peruse all your back issues to decide which 
system suited my needs. Perhaps the way I 
purchased the system would interest you. 

Having decided to buy a TRS-80, I 
found that the price in Israel of a system 
with Level II Basic and 16K RAM was 
about twice the price of the same system 
in England, or roughly three and a half 
times the price in the States. So I decided 
to import a system privately from the 
States. That is when the fun began. 

Knowing next to nothing about 
electronics, it was an unpleasant surprise 
to find that I could not use the system in 
Israel, because of the difference in line 
frequencies — in Israel (as in England) the 
frequency is 50Hz, as opposed to 60Hz in 
the States. Radio Shack sells only 60Hz 
VDU monitors outside the States, and 
even buy buying a system in England and 
thereby paying double import duties — 
British and Israeli — I would still have 
saved several hundred dollars on the local 
price. 

Not wanting to waste my limited budget 
on unnecessary taxes, I decided to buy 
only the keyboard in the States with Level 
II Basic and 4K, which cost me $450, a 
16K upgrade kit for $100 — not from 
Radio Shack — and a UHF modulator 
and 220V power supply in England. 

Taxes here on microcomputers were 
abut 50 percent, and, after all the 
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expenses, I paid roughly half the .local 
price. To cure the slight ‘‘video shakes’’ 
caused by using 60Hz equipment with a 
50Hz TV, I intend performing either the 
minor surgery described in September’s 
Tandy forum, or to buy the modification 
from Comp Computer Components for 
£7.50. 

The point I am making is that contrary 
to what the importers would have us 
believe, American equipment will often 
run on European current with slight — 
often very slight — modification. So it is 
possible frequently to save money if you 
are willing to do the importing yourself. 
Even with the lower taxes in England, the 
system I bought would still cost about 
£100 less than the lowest price there, if 
imported privately. 

Another point; recently I had the 
wonderful opportunity of some hands-on 
experience on three systems — Apple, Pet 
and TRS-80. The impression I received 
was that the disc drives supplied by Radio 
Shack worked considerably slower than 
those I used with the Pet, besides the fact 
that storage capabilities on the Radio 
Shack drive are nowhere near those the 
Pet used. 

I am glad to see that there are now other 
drives on the market suitable for use with 
the TRS-80, which greatly increase storage 
capabilities of the latter, especially since 
the DOS and other necessary software — 
e.g., disc basic — take up over 30K, 
leaving you with a mere 55K of storage 
space on the first Radio Shack drive. With 
the new, better drives, that problem 
would seem to cease to exist. Still, it 
would be pleasant to have the DOS in 


ROM. 
2 R. Schreiber, 
Jerusalem, Israel. 


Ellipses 


REFERRING to the reply to Paul Benham’s 
letter concerning the simulation of comet 
orbitals on a computer screen, a slight 
misunderstanding seems to have arisen — 
Feedback, September, 1979. 

Tingey makes the statement that to 
draw an ellipse or circle it is necessary to 
use Lissajous figures. That is not so. 
Although it is possible to use this method 
it would be just as effective as a visual aid 
to use the high-resolution graphics 
capabilities of many of the present micro 
computers, e.g. Apple II, TI 99/4, 
Compucolor. It is not too difficult to 
deduce equations of the form. 

asint 

b cost) 
which can then be plotted as a graph on 
the screen. 

The real difficulty arises when trying to 
simulate an orbital at the actual speed or 
scaled-up speed. This is certainly possible 
with a real-time clock and high-resolution 
graphics but Tingey would certainly be 
hard put to modulate the speed of an 
oscilloscope trade at the required speed. 

If Benham wishes to deduce suitable 
equations for this, may I suggest the book 


Teach Yourself Dynamics. 

Finally, for anybody interested in 
comparison of prices here and in the 
States of microcomputers, may I point 
out that the proposed British price of 
approximately £700 for the TI 99/4 is 
about four times the predicted price TI 
was to charge ($300) to $500 according to 
the September magazine. For anybody 
who might point out that this was for a 
different model, this U.S. price was 
indeed for the monitorless console as it 
will be sold in the U.K. 

P. J. A White, 
Harpenden, Herts. 


Noughts and crosses 


1! was fascinated by the article and 
program of Trevor Lusty on Artificial 
Intelligence. As I have a Pet (8K) I found 
a certain difficulty in getting the program 


‘to print. The following slight alteration 


may help others: 
3660 PRINT LS ‘*(TWOspaces)’’; ** °’ add 3710 PRINT. 
Line 3710 ‘opens’ the square somewhat. 
The idea is from Donald Alcock’s 
Illustrating Basic on his page 98 when 
explaining the long way around ‘Mat 
Print’, which Pet does not have. 
J. Patterson, 
Leeds. 
RE Trevor Lusty’s learning programe, I 
found the main ideas very interesting and 
the presentation clear. Surely, however, 
lines 2340 and 3660 should read: 


2340 LET T2 = T2 + TI*(CIO (6-ZN1)) (for pattern no. 
to agree with that given in text) 3660 PRINT LS {M8};"" **; 
(L3 is a one dimensional array). 


Note, also, that at least five moves must 
be made before a win is possible, so that 
using the win-testing subroutine earlier is 
unnecessary. Running time could be 
shortened by taking account of this: 
Kieran Lundy, 


2090 ) iF M9 «5 THEN 2280 
Scarborough. 


2930) 


No sorcery 

IN RESPONSE to your Editorial ‘The Real 
World’ (September), I would like to 
inform you of some of my experiences 
with an Exidy Sorcerer 32K. Firstly, I wish 
to state that this is an excellent machine 
which lines up to its title of ‘computer’. I 
say this having had seven years’ exper- 
ience, programming in Basic on the 
Hatfield Polytechnic Digital 10. 

The Sorcerer was bought with the 
intention of developing an interactive 
engineering analysis program, using 
graphics. This has so far been its almost 
sole use. 

The 32K memory proved more than 
adequate for a program which was large, 
and also required many variables. 

It is easy to plot graphs to the full 
screen resolution (512 X 240) provided 
only one dot is required per character 
location. 

The Basic compiler lacks certain 
features found in other versions — user 
functions are only single variable; no print 
formatting; no statement to output to a 
printer. This results is printouts which 

(continued on page 57) 
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SORCERER ™ 


Now becomes a professional 


The Sorcerer Computer is a completely assembled and tested 


computer system ready to plug in and use. The standard configuartion 


includes 63 key typewriter-style keyboard and 16 key numeric pad, 
dual cassette 1/0, with remote computer control at 300 and 1200 
baud data rates, RS$232 serial 1/0 for communication, parallel port 
for direct Centronics printer attachment, Z80 processor, 4K ROM 
Operating system, BK Microsoft BASIC in separate plug-in Rom 
PacTM cartridge, composite video of 64 chars 30 lines, 128 upper/ 
lower case ASCH character set and a 128 user-defined graphic 
symbols, up to 32K on-board RAM memory, operators manual, 


PRICES 
8K Sorcerer 

16K Sorcerer 

32K Sorcerer 
630K Duai Disc Drive 
143K Single Disc Drive 
$100 Expansion Unit 
Line Printer 
Video Display 
Development Pack 
Technical Manual 
Daisy wheel type printer 
Word processing pack 
Video/disc unit 
16K Memory expansion 


.. OR SEND COUPON 
FOR FURTHER 
INFORMATION 


word processor...as well! 


BASIC programming manual and cassette/video cables, connection 
for $100 bus expansion unit. 


The Word Processor Pac creates, edits, re-arranges and formats text. 
Features include auto wraparound, dynamic cursor control, variable 
line length, global search and replace, holding buffer for re-arrangement 
of text, right justification, line width and line to line spacing, under- 
lining or boldfacing, text merging.and a macro-facility permitting 

tasks such as form letter typing, multiple column printing or auto- 
matic forms entry. ; 


NOW CONTACT YOUR LOCAL DEALER = 


LANCASHIRE 
051-2272535 MICRODIGITAL 25 Brunswick St., Liverpool! L2 BJ 


WEST YORKSHIRE 
0535 65094 BASIC COMPUTING Oakville, Oakworth Rd., Keighley 


SHEFFIELD 
0742-668767 E.S. MICROCOMPUTERS 7 Berkley Precint, Ecclesall Rd., $11 
8PN 


NORTH WALES 
0248-52042 TRYFAN A/V SERVICES 3 Swifts Bidgs., High St., Bangor, 
Gwynedd 


AVON 
0272-292375 ELECTROPRINT 5 Kingsdown Parade, Bristol BS6 5UD 


NORTHANTS 


0536-83922 H.B. COMPUTERS LTD., 22 Newland St., Kettering 


LONDON & Counties 
BERKSHIRE 
0635-30505 NEWBEAR COMPUTING STORE, 40 Bartholomew St., 
Newbury RG14 5LL 
0753 22855 SLOUGH MICROSHOP, 120 High Street, Slough 


KENT 
01-300 0380 INFORMEX 61 Harland Avenue, Sidcup, DA15 7NY 


SURREY 
0276-34044 MICROBITS 34b London Rd., Blackwater, Camberley 


01688 0088 EMG MICROCOMPUTERS LTD. 30 Heathfield Road, Croydon 
0276-62506 T. & V.J. MICROCOMPUTERS 165 London Rd., Camberley 


CHESHIRE 
061-445 8588 MICROPUTE 7 Westbourne, Manchester M20 BJA 
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contain all the garbage used to run 
programs. 

The manuals supplied with the machine 
are adequate for a beginner but omit most 
useful information such as how to connect 
a printer. A Sorcerer Technical Manual is 


essential. C.M. Felgate, 
Cheshunt, Herts. 


Star-Trek veracity 
NOT MUCH to do with micro-computing 
but we were fascinated by a paper in the 
Journal of the British Interplanetary 
Society Vol 30, pp99-104, 1977; Detection 
of Starships by D R J Viewing et al. The 
authors look at different types of starships 
and the chances we might have of spotting 
them and conclude that ‘‘No matter how 
awesome the starship might be in a terres- 
trial context, it is in its own environment 
— inter-stellar space — virtually 
invisible.”’ 

Perhaps authors of future Star-Trek 
programs might like to take these 
considerations into account? 


From Newcastle 


THE NEWCASTLE Personal Computer 
Society sent us its newsletter — well- 
produced and interesting. Computer 
freaks in the north-east might find ‘it 
worth contacting the society. If, that is, 
they can find someone to contact. 

It seems to be a rule of small newsletters 
| never to give a contact address or tele- 
| phone number. Editor P Scargill, how- 
ever, incautiously admits in one issue to 
the telephone number North Shields 
73905. 


Computers in schools 


COMPUTERS IN SCHOOLS is the new title of 
the journal of MUSE, the national body 
for co-ordinating interest in mini and 
micro computing in secondary education. 
We were delighted to receive the 
September issue with its new format, new 
publisher (Longmans) and new editor, 
Bryan Spielman, who writes in this issue 
on the rivalry between the Eurapple and 
the ITT. 

Computers in Schools is available at 
£1.25 per issue from Charles Sweeten, the 
honorary secretary of MUSE, at 18 South 
Road, Oundle, Peterborough. 


TV challenge 

‘HAVING WORKED as an electronic engineer 
in the television industry for the last 13 
years, I cannot allow your article 
(October, 1979) on David Graham’s work 
to go without comment. 

A number of staggering generalisations 
were made which can only mislead. the 
reference to portable TV cameras and 
recorders presumably refers to ENG/EFP 
equipment which, while it certainly has a 
place in journalism, can in no way replace 
existing equipment without substantial a 
lowering of technical standards. 

Those of us who have seen programmes 
originated in Italy, the U.S. and the like, 
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using these techniques would be horrified 
to see this appear on U.K. TV screens. | 
would be the first to agree that over- 
manning occurs in the TV industry but 
that is a union problem rather than a 
technical one. 

Computers are making significant 
inroads into TV studio technology, 
perhaps too slowly, but computer- 
controlled lighting grids, switching 
matrices and vision mixers exist and it is 
not the engineers who are ‘knocked-out’, 
as Graham suggests, but the production 


ois J. Hil 
Criticisms 

THERE HAS been much at fault with every 
issue of Practical Computing. Readers 
may well be contemplating spending 
hundreds, or even thousands, of pounds 
on a microcomputer and might expect 
from such a publication informed, 
professional advice, and accurate, 
responsibly-presented reviews and 
information. 

Unfortunately, the advice, information 
and reviews are not only often inaccurate 
but are nearly always very much out-of- 
date. We appreciate you are trying to keep 
up with a very fast-moving industry and 
that such a task is not easy, although the 
American publications seem to manage 
very well indeed, but there is no excuse for 
unreasonable and misleading reviews and 
unhelpful and misinformed advice. 

The over-all impression is one of a 
publication prepared not only for 
amateurs but also by amateurs. 

To illustrate our criticisms we could use 
almost any review of hardware, software 
or documentation which has appeared but 
we have chosen a recent example — the 
review of Robert Rogers’ The Users’ 
Guide to North Star Basic, which 
appeared in the October 1979 issue, to 
highlight the apparent lack of knowledge 
and experience on the part of your 
reviewers and which typifies the 
misleading information given to readers. 

In the paragraph ‘Secrets’, your 
reviewer says ‘‘... how to print to an 
external printer in Basic (sic), a procedure 
which we (who?) regard as a flaw ion the 
North Star Basic.’’ For the benefit of 
readers not familiar with North Star Basic 
I feel that it is very important to draw to 
their attention the versatility and 
sophitication of the North Star’s 
implementation of the PRINT statement, 
a versatility and sophisication not found 
in the Microsoft Basic implementation. 

In North Star Basic, to print to any 
port, the appropriate format is PRINTfi, 
followed by the print list, where i is a 
numeric expression denoting the symbolic 
address of the desired 1/0 port. Normally, 
1 = O for the first serial port, or VDU, 
andi = 1 for the printer, or second serial 
port. 

Thus a program may print to either the 
VDU or printer by changing the value of i. 
To ensure conformity with other Basics, 


PRINTfi, where i= 0, may be 
abbreviated to PRINT. 

The North Star Basic implementation 
of the PRINT statement has the versatility 
necessary for sophisticated software. 
And, of course, is detai'ed in the North 
Star Basic manual. 

It is also stated that ‘‘. . . datafiles.. . 
must be created and/or deleted when in 
DOS.”’ This is not true. These functions 
have been implemented in versions of 
North Star Basic obtainable in this 
country since the end of 1978, if not 
earlier. 

The conclusion states: ‘‘There is a lack 
of good North Star documentation . . .’’. 
This is also untrue. Excellent manuals 
have been supplied by North Star since 
1978 and have been readily available in 
this country for about eight or nine 
months, thus making Rogers’ book 


unnecessary for all except those with no | 


computing experience. 

I hope that there are drastic 
improvements in the quality of material 
appearing in Practical Computing in the 
next few months. Such improvements are 
urgently needed. 

Andrew Ward 

Hotel MicroSystems Ltd 

London, NW8 

e It is easy to make sweeping criticisms of 

incompetence and difficult to refute them 
in detail. 

In this case, our review of Rogers’ book 
concerned the book, not North Star 
Basic. Let us assume for the moment that 
Rogers was wrong about the points to 
which Ward takes exception. Surely, if 
someone who has written a book about 
this implementation of the language can 
be incorrect, then the ordinary reader 
should be aware of difficulties which may 
be in store? 

Ward says, and he probably does not 
mean it as a compliment, that Practical 
Computing gives the impression of being 
prepared ‘by amateurs’. To a large extent 
that is true and we are not shy about it. In 
the flood of computing power micro have 
released, almost all are amateurs. 

An amateur readershipo needs an 
amateur magazine. We are baffled by the 
same things as you; we are pleased by the 
same successes as you are. If the 
readership wished for a magazine run by 
omniscient professionals who never make 
a mistake, there are others from which to 
choose. They, presumbly, do not choose 
such a magazine because they know they 
would nut learn much from it. 

Ignorance is a journalist’s main stock- 
in-trade — knowledge is his enemy. He 
should know very slightly more than his 
readers and that only because he learned it 
yesterday. By tomorrow he will have 
passed on the knowledge and all will have 
the same level of knowledge, or 
ignorance. 

If in the process we mislead you 
occasionally, we are sorry. We also 
mislead ourselves. Q 
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How to make your ideas 
turn to money 


AS THE National Research and 
Development Corporation 
celebrated its birthday, the 
Corporation was criticised by 
New Scientist for its lack of 
support for the small inventor, 
including those who have new 
ideas for microprocessor 
applications. 


A reply by the chairman of 
NRDC has been circulated, 
stating: ‘‘Money by itself may 
often be of no real value to a 
small inventor. Someone once 
said that offering money to a 
small inventor is like giving a 
bottle of chilled champagne to 
a man dying of thirst in the 
Sahara Desert. In _ his 
desperation to open the bottle, 
our thirsty man breaks off the 
neck, spills half the wine, cuts 
himself badly and, having 
consumed the balance of the 
wine, is thirstier than ever half 
an hour later’’. 


In the last seven years 6,600 
applications have been received. 
Of those, 44 were considered 
worth backing. 


New disc 
family 


MEMOREX CORPORATION has 
announced the first in a 
planned family of 8in. rigid 
disc drives. They have more 
than seven times the capacity 
of the largest floppy disc drives 
in the same space. 

Known as Model 101, the 
new drive features 11.7 
megabytes. of fixed storage 
capacity on two discs. It has 
been designed for OEMs and 
includes the usual advantages 
of 8in. disc technology, 
including reduced package size 
and less head mass. 

It also has a number of new 
features, including a direct 
drive spindle motor. By 
incorporating the motor with 
the hub, Memorex engineers 
have managed to eliminate 
belts, brackets and side-loaded 
bearing wear. 

First shipments of the 101 
will not start until the first 
quarter of next year, when it 
should be available for $1,560 
in quantities of at least 100 
units. Memorex U.K. Ltd is on 
Staines (0784) 51488. 
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Far better to sell an idea 
once and for all to IBM and 
sleep easy at night. Before you 
concede, the NRDC is offering 
another chance. although you 
had better move smartly. It is 
sponsoring a competition for 
the best invention incorporating 
a microprocessor. 

Any product which has:a 
“programmable microelec- 
tronic device’’ and which is not 
yet in full-scale production can 
win a place on a training course 
on how to open champagne 
bottles in emergencies. 

More seriously though, the 
first prize is £10,000 if there is a 
working model and £2,000 if 
there is not. In addition to the 
cash prizes, NRDC will give 
‘*favourable consideration’’ to 
investing up to £500,000 in any 
of the winning projects, be 
subject to the normal terms. 
The closing date is December 
14. 

Another competition is 
being organised by Peter- 
borough Development Corp- 
oration. It is called the 


Memorex 8 in. disc drive. 


&, 
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National Microelectronics 
Competition. 

The judges are looking for 
the individual or firm with the 
best viable idea for using a 
microelectronic device. fhe 
overall winner will be offered a 
new factory of up to 10,000 
sq.ft, rent free for a year. 
£4,000 cash from Barclays 
Bank and the Industrial 
and Commercial Finance 
Corporation; working capital 
at preferential rates; financial 
management and support from 
Barclays; design and marketing 
advice; the services of a 
recruitment company; housing 
to rent or buy for every worker 
recruited; and immediate 
consideration for requests of 
up to £250,000 venture capital 
from the ICFC. 

The closing date for the 
competition is January 31, 
1980. Application forms are 
available from Peterborough 
Development Corporation, PO 
Box 3, Touthill Close, Peter- 
borough, PEI 1UJ. Tele- 
phone (0733) 68931. oO 


Minifloppy 
for Pet 


ACT PETSOFT has entered the 
hardware market with a 
double-density minifloppy 
system for the Pet. Developed 
by the Californian company 
Compu/Think, the Petsoft 
professional disc system will 
aimed at business users. It is 
available in two configurations 
which offer either 400,000 or 
800,000 bytes of storage on- 
line. Prices start at around 
£800. 

Although double-density 
floppies have a reputation for 
unreliability, Act Petsoft says: 
‘“*We’ve moved one hundred 
units in the last month and we 
had no complaints.”’ 

The disc operating system is 
in ROM and adds line 
additional commands to Pet 
Basic. Act can supply many 
Petsoft programs. 

The Petsoft professional disc 
system is available from most | 
U.K. Pet dealers. If you have 
any difficulty, Act Petsoft 
Peripherals is based at 
Radcliffe House, 66-68 Hagley 
Road, Edgbaston, 
Birmingham. Telephone: 021- 
455 8585. 
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Cornputerised clocking system developers David Wood, Richard. Danbury, Michael 


Benjamin and Jonathan White. 


Viewdata 
terminal 


from STC 


stc, the British arm of ITT, 
has introduced its specially- 
designed viewdata terminal, 
the Novatel. It costs at least 
£750 for which you have a 7in. 
black and white screen/ 
terminal. Despite the price, 
STC predicts that it will have 
sold more than 1,000 of them 
by the end of the year. 


The Novatel has been built 
for business use. At 14.lin. 
deep, by 11.9in. wide and 
7.6in. high, it should fit easily 
on to a desk-top. There is a 
high-definition 7in. display 
and an anti-reflective screen. 

One useful point is that the 
Novatel can be connected to a 
standard cassette or tape 
recorder and any pages 
accessed can be recorded and 
played-back without recalling 
the database. For message- 
sending, a socket is also 
provided for connecting a full 
alphanumeric keyboard. 


STC is still appointing 
dealers. If you would like to 
find out more about the 
terminal, telephone STC on O1- 
368 1234. | 


EVERY YEAR the British Aero- 
space Training Department at 
Bristol sponsors pre-university 
students for short projects in 
which they have 14 weeks and 
£150 to produce a money- 
spinner for the company. 


This year these four 
contestants developed a system 
to discover ‘slackers’. They 
devised a ‘computerised atten- 
dance clocking system which 
could eliminate the use of clock 
cards and clerical recording.’’ 
That means that the company 
knows when you arrive, and 
when you leave, and cuts wages 
accordingly. 


The system, which consists 
of a reader and central control 
unit, was built for only £141. 


‘System to work 
i'for ‘slackers’ 


The reader units, at the left of 
the photograph, are supposed 
to replace existing time clocks. 
The employee has to use a pass 
or identification card. The 
reader transmits data in the 
form of 16-bit words to the 
central control unit, from 
where the data can be fed, once 
a week, to the company’s 
mainframe computer. 

The reader has a digital 
recording system and can 
operate from either mains or 
battery supplies. It can record 
starting and finishing time, for 
bonus calculations, and can 
also accommodate personnel 
working flexible hours. The 
central control units can be 
matched with up to 250 reader 
units. | 
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Old and new 
with Apple 


Pascal 
APPLE COMPUTER INC _ has 
introduced its version of 


Pascal, to be known as Apple 
Pascal. It was written by the 
University of California in San 
Diego and is an implemen- 
tation of standard Pascal. 

The Apple Pascal is intended 
to run on the Apple II and 
Apple II Plus computers. The 
system requires 48KB of 
installed memory and one or 
more Apple II disc drives. 
While the system is intended 
primarily to use the Apple 
keyboard and monitor, an 
external CRT terminal may be 
used to give the full 80- 
character screen display. 

The heart of the language 
system is the language card, 
which adds 16K to the Apple 
48K of RAM. In addition, the 
language system includes the 
Autostart ROM which 
facilitates screen editing of 
Basic programs and _ starts 
your disc drive automatically 
when you turn on the 
computer. 

The system includes two new 
PROMs for the disc interface 
card, which make it possible 
for a one-drive system to run 
Pascal. It also includes the 
Basic diskette, which allows 
the user to run Integer and 
Applesoft -Basic. oy 


Catalogue 


TRANSAM COMPONENTS has 
published a new computer 
products catalogue containing 
details of products and 
specialist services for 
microcomputer users in the 
U.K. Transam manufactures 
the Triton personal computer 
system. The catalogue is 
available from 12 Chapel 
Street, London NWI. 
Telephone: 01-402 8137. 0 


Forty-track disc capacity 


IF TANDY users are still having 
trouble with their disc drives, 
they could try a new system 
designed and developed by 
Computer Instruments Ltd of 
Chandler’s Ford, Hampshire. 
The disc system has been 
designed to interface easily 
with most micro’ and 
minicomputers, via a suitable 


PRACTICAL COMPUTING December 1979 


controller. The unit is based on 
the Pertec FD200 microfloppy 
disc drive and is directly inter- 
face-compatible with the 
Shugart Model SA400. The 
capacity is 250K per side of 


double-density diskette and the- 


device is suitable for double or 
single-density disc operation. 
It claims a 40-track capacity 


which will give users 14 percent 
extra capacity by comparison 
with competitive disc drives. 
Transfer rate is 125/250Kbits 
per second. 

The unit is available from 
Rostronics Ltd, 118 
Wandsworth High Street, 
London SWI18. 

| 
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Triton is impressive 


THERE ARE many single-board computers 
on the market. Most of them failed to 
impress me but I am writing about one of 
the few which does. The Triton is British- 
designed and engineered and was 
launched in November, 1978. 

Transam, the supplier, has not rested 
on U.S. laurels, however, but has intro- 
duced an expansion motherboard which 
will accept plug-in daughter boards to 
configure the computer to the user’s 
requirements. 

The Triton is based on the 8080 pro- 
cessor which, although not my personal 
favourite, has a considerable following. 
The design of the Triton makes it ideal for 
the beginner with the minimum of cash 
and know-how. Not only is it available as 
a complete kit but also as a part-kit, so 
that the constructor can choose which 
parts to buy and which to use from his 
existing stock. 

When the constructor outgrows the 
initial system, it is easy to expand it, using 
a range of plug-in modules based on the 
same kit philosophy. 


Documentation 

An impressive array of documentation 
is available. It ranges from simple 
construction and how-it-works notes on 
the plug-in cards to the mighty half-inch 


thick Triton Manual. Between 
extremes are descriptions and listings of 
the five alternative firmware packages. 
Sufficient detail is given for advanced 
programmers to modifying vectors and 
pointers, making possible those clever 
tricks which are part of the fascination of 
programming. Even listings, both source 
and object code, of Basic are available. 
The beginner need not have the feeling 
of being left alone. The Triton User 
Group Newsletter is available to provide 
news of new products, programming 
units, program listings and circuit add- 
ons. The issue which I read contained in 
its 35 pages a Tiny Basic Startrek program 


by Ron Geere 


Editor, Independent 
Pet User Group Newsletter 


— one of the few computer games which 
appeals to me — a version of 3D noughts 
and crosses and a game called Time Warp. 
Hardware items mostly dealt with 
analogue interfacing and control 
applications. 

The 116-page manual contains a de- 
tailed description of the Triton, its 
construction and assembly. The how-it- 


Graham Clifton and Nigel Stride in their London West End shop. On 
the bench, centre, the Triton computer. The single-board with 8K of 
RAM is in the black portion behind the keyboard. To the left, the 
expansion motherboard, with, from front to rear, the trap package 
containing assembler and disassembler, 8K of RAM and 7K Scientific 
Basic in ROM. On the right, an alternative touch-sensitive keyboard by 
Star Devices and a TVM-10 VDU displaying the extensive monitor 


command set of the Triton. 
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those | works sections covers the power supply, 


processor, memory, the peripheral inter- 
faces and the VDU graphics. Included are 
ASCllI/decimal/hex code tables, a table 
of graphic symbols and their correspond- 
ing codes and a table of control codes. 


Firmware packages 

EPROMs are used for all firmware and 
Transam allows one to trade-in an 
EPROM pack and have it upgraded to 
another. That makes it easy to keep 
abreast of software improvements, as, for 
instance, Pascal might be preferred as an 
alternative to Basic. 

There is a choice of five Basic firmware 
packs. Three of them, the L4.1, L5.1 and 
L6.1, represent differing levels of Basic — 
tiny, extended and scientific. The latter 
lives in nine 2708 EPROMs with a 
comprehensive 2K monitor and a 7K Basic 
which will handle numbers within the 
range 10*+-127 to six-digit precision. To 
house the additional EPROMs, an 8K 
EPROM card and expansion mother- 
board is required. The smaller packs can 
be housed on the main pcb. 

The monitors increase in versatility for 
a minimum of seven single-character 
commands in the IK version to one of the 
most comprehensive monitors I have seen 
on this type of computer. Its single- 
character command set uses all the letters 
of the alphabet, except K and Y, to give 24 
commands. 

Two more packs, the L5.2 and L6.2, 
are the same as their .1 equivalent but 
designed for use with an 18MHz crystal 
instead of the standard 7.2MHz version to 
control the processor clock. 

One further firmware package is avail- 
able, aimed at the machine code 
enthusiast. It has an 8K EPROM call 
TRAP—Triton Resident Assembler Pack- 
age. It gives nine facilities which, apart 
from the usual editor and two-pass 
assembler, includes a disassembler giving 
standard Intel mnemonics and the ability 
to create a symbol table which will put 
labels into listings for clarity. 

Further facilities permit the setting of 
break points, single-stepping, trace — 
which displays register contents after 
stepping automatically through each 
instruction of a specified block of code — 
and a !0-command monitor. 


Processor unit 

The single board housing the cpu is well 
made and clearly laid-out. The circuitry is 
conventional, good use being made of LSI 
chips appropriate to the tasks performed, 
with low-power Schottky devices filling-in 
the details. 

The keyboard is a full 56-station ASCII 
mode! complete with shift-lock, escape 
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and control keys. The VDU screen will 
accommodate 16 lines of 64 characters. 
Use of the shift and contro! keys should 
produce 64 graphic characters from the 
keyboard but I found some oddities. The 
DEL key does not delete but moves the 
cursor left, so one can re-type a character. 
To delete, say, 10 characters requires 10 
such cursor lefts followed by 10 spaces. 
Reset (home) cursor is given as ‘CTRL 
\’ and since there are two keys marked 
‘\’ | found the wrong one initially. There 
are also two ‘=’ keys — one produces a 
graphics character, the other does not. 


Interface 


One criticism | have of the graphics was 
due to limitations arising from the VDU 
chip and graphic generator combination. 
The lower area of the dot matrix array 
must, by default, be the same as the top 
row. That imposes a restriction on the 
graphic symbols which can be generated. 

Improvement in operation could be 
made by using a keyboard which was 
VDU-orientated in respect of cursor 
controls. I found it an inconvenience to 
press two simultaneous and unrelated 
keys each time. 

The processor has five interfaces — 
keyboard port, LED port, cassette inter- 
face, TV interface and bus extension. The 
TV interface uses the popular Astec 
modulator type 1111E36. U.K. modula- 


tion standards are used to output a carrier 
on TV channel 36. Interlacing of lines is 
random; line and field: frequencies are 
determined by the SFC 96364 VDU chip. 
The combination of the two devices 
eliminates any synchronisation problems, 
such as arises occasionally in the 
U.S.-designed equipment. 

The casstte interface uses a UART 
which drives the Motorola MC14412VL 
mode to generate the crystal-derived tones 
for the casstte recorder. A ‘mark’ (1) is 
1270Hz and a ‘space’ (0) is 1070Hz. The 
band rate is determined by a 555 timer 
circuit which has an adjustment for fine 
frequency-control. 

The LED port, as Transam calls it, need 
not be used for LEDs. It could be used 
equally well to drive a device such as a 
printer. A number of spare output lines 
exist and would enable handshaking to be 
used if necessary. 


Expansion 

The keyboard data and strobe lines are 
connected to port zero. The keyboard 
routines does not seem to be interrupt- 
driven. There are eight interrupt inputs, 
one of which (INT3) is labelled ‘spare to 
keyboard’ in the documentation. 

The bus extension lines are buffered 
from the processor. Additional buffers 
are provided on the expansion mother- 
board input. The unit reviewed had a 
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ribbon cable of about one metre long and 
the length appeared to present no 
problems, 

The expansion motherboard kit has its 
Own power supply and the SV rail can 
supply up to 6A with the components 
supplied. The printed circuit board, as 
‘vith all the circuit boards in the system, 
has plated-through-hole, double-sized 
construction to professional standards. 


Conclusions 


@ The prospective buyer is advised to 
study the Transam computer catalogue 
to determine the options required and 
the best method of purchase. 

® Sufficient documentation is provided 
to make assembly and testing a 
Straightforward process and then, if 
the constructor still does not have a 
working unit, Transam operates a get- 
it-going service to purchasers of their 
components. 

@ If your electronics is satisfactory but 
the housing is a problem, Transam can 
supply a vacuum-formed case. 

@ It is difficult to design something to 
suit everyone within the constraints of 
price, reliability and performance. In 
this respect the Triton has scored 
remarkably well. The piece-wise avail- 
ability enables one to tailor the unit to 
one’s Own requirements and not to pay 
for unrequired facilities. 


Ease of construction (where 
applicable) 


Lower power consumption 


Assembly languages 


Quality of documentation 


Basic language 


Can handle 32K of memory 


Other languages 


Quality of video monitor 
(consider resolution and 
screen size) 


systems 


Compatibility with other 


Sockets for chips 


Appearance 


Numeric, calculator-type 
pad on keyboard 


Portability 


Large amount of removable 
memory, randomly accessible 


packages available 


No. of software applications 


Hobby use 


Cassette tape recorder 
capability: Own 


Business use 


Educational use 


Built-in recorder 


Floppy disc capability 


Ability to add printer(s) _ 


Ability to add discs 


Speed of instruction cycle 


Ability to add other 


Ease of expansion 


Ratings 
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| = poor; 2 = fair; 3 = average; 4 = good; 5 = excellent. N/A = not 
applicable, 


manufacturers’ plug-in memory 
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Contrasting Euroapple 


with ITT 


WHAT HAS the latest European Apple II, 
the Europlus, to offer? How different is it 
from the latest ITT 2020? How well do 
these computers perform and what can an 
owner expect in the way of support and 
reliability? 

To try to answer those questions and to 
shed some light on what makes their 
special features tick, Jim Hurst of Micro- 
control and I have examined them and 
this is a report of our findings. We are 
grateful to Microsense Computers Ltd 
and to ITT for their help and co-operation 
but our investigations and conclusions are 
our own. 

Apart from the colour of the plastic 
case and the keyboard, the two computers 
look alike. The case is strong, yet light, 
making it more easily portable than 
almost any other computer of comparable 
capability. 

The motherboard of the 2020 is manu- 
factured by Apple but is different in 
design from the boards in the computers 
which bear the Apple name. In the ITT 
Basildon factory, the board receives 
further modification. The keyboard, too, 
is imported from the U.S. but the re- 
mainder of the 2020 is home-produced. 
Assembly and testing is by the same 
procedures of quality control as are used 
in the manufacture of other ITT products. 


Powerful and fast 

The capability, under either brand 
name, reflects the flair which is evident in 
the concept of the Apple computer. The 
functional structure borrows from the 
philosophy of large computers rather than 
being an ad hoc creation stemming from 
the nucleus microprocessor. 

They are powerful machines and, for 
micros, are fast. In high-resolution 
graphics the Apple performs faster than 
the ITT. 

There is an elegant Integer Basic avail- 
able in ROM and an extended Basic in two 
versions, to accommodate the two 
versions of high-resolution graphics 
employed by Apple and ITT respectively. 
This extended Basic, called variously 
APPLESOFT or PALSOFT, is excellent, 
apart from some minor flaws, and meets a 
high professional standard. It is also avail- 
able in ROM. 

The main manuals are produced by 
Apple and are literate, lucid, lively, 
thorough and accurate, though they could 
be enhanced further by the addition of 
more non-trivial examples. Unfortun- 
ately, some of the programming facilities 
described will not work on the 2020, and 
the ITT supplementary documentation 
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2020 


does not cover all the amendments it 
should. ITT is trying to correct this but it 
would be more satisfactory if the price of 
one of its machines included an automatic 
after-sales information update service. 
There has been talk of an ITT-sponsored 
users’ club but as yet there has been no 
action. 

A good mini-assembler and dis- 
assembler are provided in ROM together 


colour fringes. The ITT display is the 
better one in this respect but the Apple has 
a different and, in our view, more legible, 
character set. 

There are only 40 characters per line, 
which is a disadvantage for many 
purposes, but there are 24 lines per screen 
page. There is no space between consecu- 
tive lines, the bottom of one abutting 
directly on to the top of the next, and as 


Bryan Spielman investigates one of the great micro mysteries — 


what is the difference between the two Apples? 


with a pseudo machine interpreter which 
imitates a 16-bit processor and goes by the 
name of Sweet 16. There is a rich 
repertoire of monitor commands and a 
first-class software front panel. The mini- 
assembler and Sweet 16, however, have to 
be sacrificed if Applesoft or Palsoft is in 
ROM on the main board. 

It differs from its predecessor in that it 
has ‘Autostart’? ROM. It replaces the 
standard system-monitor ROM and, with 
disc drive, enables the computer to 
function in turnkey mode — it can move 
directly into a pre-selected program by 
being turned on. It includes improved edit 
facilities and gives a less tormenting 
response than that to which Apple owners 
are accustomed on hitting RESET. 

This ROM is all that distinguishes a 
Europlus from a plain Eurapple and an 
instant update is achieved by plugging it 
in. It works equally well in a 2020. 

The ease with which one can hit reset 
accidentally is a notorious irritant with 
these machines. The RESET key is next to 
the RETURN key so it is almost impos- 
sible to miss. ITT is ahead of Apple in 
having corrected the difficulty on its latest 
model by linking the RESET key to the 
CONTROL key, making it necessary to 
press both simultaneously for anything 
to result. 


Penalty 


Those are some of the good points. 
What about the other side of the picture? 
The first disappointment is in the display; 
that applies to both brands but there are 
differences. The fact that a well-known 
reason for having an Apple or 2020 is that 
it can perform in colour means that it is 
very likely to be used with a colour TV set. 
You can use a colour monitor if you wish 
but you would probably be better advised 
to spend the money on something else. 

The immediate penalty is that image 
definition is inferior to the showing by a 
monochrome set. Text is fuzzy and in the 
case of the Apple has some annoying 


standard there is no lower-case. That 
makes text a strain to read and must be 
considered a major defect. 

A further extremely irritating feature is 
that the display occupies only 60 percent 
of the total available screen area. More- 
Over, it is not centrally on the screen is the 
set is adjusted normally. The ITT display 
is slightly larger than that of the Apple, 
because of timing circuitry differences. 

Disappointment mounts when one finds 
that the text is conceived in monochrome 
only and cannot ordinarily be mixed with 
graphics. Nor can graphics be mixed with 
text. It is possible to put four lines as a 
caption to a page of graphics, however, 
but the text is apt to be revealed in a riot 
of colours, whether you like it or not. 


Graphics mixtures 

The low-resolution graphics give colour 
more or less as expected but the resolution 
is very low — a maximum of 48 rows of 40 
points, those: ‘points’ being fearsome 
rectangles. The ITT colours are very good 
but those of the Apple look washed-out 
and also create an effect of worms 
wriggling all over them. 

The high-resolution graphics are a 
mixture of marvels and disasters. They are 
extraordinarily easy to use in programs, 
with some wonderful facilities which 
supposedly draw lines and shapes and put 
them anywhere, and enlarge and rotate 
them and are full of promise. Alas, the 
promise is not always fulfilled. Some of 
the facilities work only to a point. The 
ITT colours, although subject to the 
same disorders of unpredictability as the 
Apple, as purer and richer. 

Since a change in U.K. distributorship 
earlier this year, the Apple I] — the Euro- 
pean version, the Eurapple — has been 
sold as standard without colour output. 
The price is correspondingly lower and 
you have to pay the difference for the 
special colour card as an extra. A new 
colour card is due from Apple soon which 
uses digital techniques. We have tested an 
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advance sainple and consider it to be up to 
that of the ITT achievement, but no 
better. 

The geometry of the high-resolution 
graphics reveals a great contrast. The 
Apple has a plot grid of 280 x 192 while 
the 2020 gives 360 x 192. The extra points 
crammed into a horizontal line by the ITT 
machine give increased resolution, true, 
but also present problems in that the 
horizontal scale factor is different from 
the vertical one. 

A rectangle made up of 40 plots 
horizontally by 40 plots vertically, for 
instance, is a square on the Apple but not 
on the 2020 and it distorts badly when the 
facility for rotating shapes is used. Neither 
is the Apple perfect. Certain orientations 
of arotated shape are accompanied by un- 
wanted changes in scale; but how many 
low-cost computers can do this kind of 
thing at all? 

A further consequence of the differ- 
ences is an incompatibility of software 
between the Apple and the 2020 in cases 
where high-resolution routines are 
included using machine code. The 
problem can be overcome by writing 
programs in Applesoft or Palsoft and 
running them with the interpreter 
appropriate to the machine on which they 
are running (irrespective of the inter- 
preter or machine used when the program 
was created). 

Simple adjustments 

Any such program which runs on a 
2020 will run on an Apple provided X co- 
ordinates are kept to less than 280. A 
program which runs on an Apple might 
need a little more adjustment to run a 
2020 if they happen to use any of the 
Applesoft commands which do not work 
on the ITT machine. These adjustments 
are usually quite simple, though. For 
instance, on the Apple, the instruction 

10 HPLOT 0, 0 TO 100, 0 TO 100, 100 TO 0,0 
will plot a right angled triangle: 


0,0 100,0 


100,I00 
With the 2020 it is necessary to use 
10 HPLOT 0. 0 TO 100, 0: HPLOT TO 100, 100: 
HPLOT TO 0.0 
and all will be well, although the triangle 
won't be isosceles. 
With the Apple method for high- 
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resolution colour, the 53,760 points or 
picture elements, on the screen can be 
regarded as 7,680 sets of seven. There are 
40 of those sets of seven per horizontal 
‘line. The state of every point is one set, 
whether it is on — i.e. glowing — or off 
and, if it is on, what colour it is, is 
encoded in one byte of memory. So if, for 
example, you plot any of the points with 
co-ordinates (0,1) to (6,1), the 
information — which points are on, and 
in what colour — is contained ih location 
$2400 of HI-RES page 1 or $4400 of HI- 
RES page 2. 

Essentially, the whole method is some- 
thing of a cheat. Although you can name 
patches of colour to order, you cannot do 
the same thing with individual points. The 
colour of aggregates of points results from 
the mixing of the colours of neighbouring 
points. No point is ever white, for 
instance, but two horizontally-consecutive 
points, when both are on, will always 
appear white, because their respective 
colours are always complementary. 

There are only two colours which any 
One point can possibly assume. For 
example, the point (0,1) can be either blue 
or magenta — or off, of course; but the 
point next to it, (1,1), can only be yellow 
or green, which are the respective comple- 
ments of blue and magenta. I should 
remark that these colour names are for 
purposes of explanation and might not 
exactly describe what emerges in practice. 

The inforriiation is encoded in memory 
like this: 


SCREEN (ist 7 pts of second horizontal line) 
réad left to right 


qi {,l f 2, : 3,| : 4, : 5 6) 
PAA LEE: 


MEMORY (location $2400) 
read right to left 
bit: 7 6 5 4 3 2 | (0) 


6 5) 4! 3) 2 i” Foil 
on off on off off on 


colour 
choice 


Bit 7 of the byte — bit 7 is the eighth 
from the right — codes the colour choice. 
If bit 7 is 0, the colours of the points (if 
on) will be blue-yellow blue-yellow-blue- 
yellow-blue, and if bit 7 is 1 they will be 
magenta - green - magenta -green-magenta- 
green-magenta. So, adding colour to the 
above diagram, we have either: 

0,1 


“Wie 
es 


0,1 


Various colour effects can be produced 
on lines and patches by varying the 
combinations. Here are some examples: 


Z 
sYY 
Y 


Z Y 
Wo 


Appearance: yellow 


(a) 


SUEZ 
Za, Ma, 
7ponl7)| 
ZAC 
TWA 
WA 


ZA 7 
W 


All those combinations are realisable in 
practice but some only by writing special 
routines. Using standard the standard 
programming provisions, you determine 

(continued on next page) 
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(continued from previous page) 
the colour by setting a parameter called 
HCOLOR equal to a number from 0-7. 

The values 0 and 4 give black — ensure 
that a 0 is put into the appropriate bit 
corresponding to any point which is 
plotted; 3 and 7 give white, obtairied by 
ensuring that a | is put there. Each of the 
remaining four values selects respectively 
one of the four possible colours available 
on a given line, the particular depending 
also on whether the Y co-ordinate is odd 
or even. Diagram (a) above corresponds 
to HCOLOR = 1. 

Since any specified colour can be 
produced only at alternate points, there is 
a 50 percent chance that a point plotted at 
random will fail to appear — likewise also 
for an entire vertical line. 

Because of the inadequacies of the 
colour generation effected by the circuitry 
which converts the output from NTSC 
standard to PAL, when the colours 
appear they might, for many purposes, 
equally well have been in white. The new 
colour card will be improved in this 
respect. 


Room to spare 


We have seen that, for the Apple, 40 
bytes of memory are needed for - each 
horizontal line of high-resolution points. 
So the total number of bytes needed is 192 
x 40 = 7,680. Each HI-RES page of 
memory is 8K, that is 8192 bytes, whence 
there is plenty of room to spare. The 
61,920 points on the ITT high-resolution 
display, if divided into sets of seven as 
with the Apple, would give more sets than 
there are bytes in 8K. Hence the Apple 
way of doing things is not directly 
possible. 

So let us abandon the colour-choice bit 
and allow each point to be able to light up 
in only a single colour. For the effect of 
being able to vary colour of the output, at 
least for lines and patches, we will have to 
rely wholly on the device of varying the 
combination of points which are in play. 
It is perfectly feasible and allows us to 
divide the full number of points into sets 
of eight. But 69,120 + 8 = 8,640, which 
is still too many to be contained in 8,192 
bytes. 

The ITT solution is to enlarge the bytes. 
Instead of having eight bits to a byte in the 
HI-RES memory, it has added a ninth bit. 
More precisely, Apple has added it. It is 
done by adding an extra 8K-bit RAM 
chip, one bit of which is adjoined to each 
byte of the HI-RES memory as required. 

It is addressed by way of a latch, which 
has to be enabled before the ninth bit can 
be read or written to, and then has to be 
disabled. The extra procedures take time 
and contribute to the comparative slow- 
ness of the ITT. Another reason for the 
slowness is, of course, the need to plot 
more points than the Apple to cover the 
same horizontal distance. 

To the right of the page are the res- 
pective patch patterns which are yielded 
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by plotting all the points in a patch in 
conjunction with the eight possible values 
of HCOLOR. 

Given a non-black-or-white setting of 
HCOLOR there is still a 50 percent chance 
of failure of anything appearing on the 
screen if you plot a single random point. 
Moreover, if the point lights-up, it is likely 
to be in an unexpected colour. 

Neither Apple nor ITT is at pains to 
point-out the limitations of the high- 
resolution colour facilities. That is a pity, 
for provided one understands the 
organisation of the colour system it is 
possible to take account of it in program- 
ming and, without frustration, produce 
some very respectable, trouble-free 
effects. 


Different card 


The Apple as sold in the U.S. generates 
an NTSC signal on the logic board, which 
can be fed directly to American TV sets 
and monitors. In the U.K. the signal is 
converted to the PAL standard by a plug- 
in card which is a rather second-best 
affair. In Europe a different card is 
needed to convert the signal to the 
SECAM standard. Early forms of the 
SECAM card have been even less success- 
ful that the PAL card. 

Possessors of Eurapples, however, 
should be warned that they cannot plan 
improved output only by buying an NTSC 
monitor, because the clock crystal fitted 
in the European model is not of the same 
frequency as in machines intended for use 
in the States. 

On the English 2020, the PAL signal is 
generated on the logic board in identical 
fashion to the way the NTSC signal is 
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produced in the Apple. That enables the 
best-quality result to issue without the 
fieed for a special card. If the ITT 
machine had kept the high-resolution 
graphics in the original Apple form, I 
think it would have been the better one to 
buy on this side of the Atlantic. 

With the new colour card the Apple will 
constitute a serious challenge to ITT. 

There is an established range of ancil- 
lary products for the machines and it is 
being extended all the time. Most iterhs 
are usable freely with either brand of 
computer but there is the inevitable small 
difference. 

Languages available for the Apple/2020 
include FORTH, which is reported to be 
very good, and a version of PILOT called 
APPILOT which is on disc, includes the 
facility for using the low-resolution 
graphics, and is first-rate. There is a 
Pascal system, including a card with 
impressive firmware and an extra 16K 
dedicated RAM. 


Conclusions 


@ This account is critical and should not 
be taken to imply that the two are not 
good machines. On the contrary, they 
are so good that they merit this kind of 
scrutiny: 

@ Both are expandable and it is easy to 
make modifications to existing 
machines, — 


e@ Any Apple or ITT 2020 can be im- 
proved by suitable provisions from 
the manufacturers, if they choose, 
and could still have a good part to 
play for some time after many of their 
contemporaries are obsolete. | 
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Corvus hard disc for Apple 


THE STANDARD Apple II floppy disc 
system provides 110 kilobytes of storage 
per drive, immediately accessible to the 
computer. What that means, for example, 
to a sales ledger program, is that the 
Apple is limited to about 600 customers 
and 1,600 transactions. What is more, the 
speed at which the computer can print 
reports is often limited by the disc, and 
certainly it is a tedious operation to have 
the computer search 600 names on disc for 
an account number you have forgotten. 

So the Apple or, indeed, any micro- 
computer, would be improved by using a 
faster disc system with a greater capacity, 
like the Corvus 11A hard disc system. It 
provides 9.5 megabytes of storage, all 
immediately accessible, and is claimed to 
be about 10 times faster than mini- 
floppy discs; 9.5 megabytes is sufficient to 
store; 

@ 50,000 customer names and addresses; 

@ 4,000 pages of poetry, report, manual; 

@ one-sixth of the Encyclopaedia Brit- 
annica; 

e@ 12hours of digitised speech; 

@ 1,000 Apple high-resolution graphics 
pictures; _ 

@ One second of colour TV signal. 

The disc system we had for review was 
in three parts. The main unit is the drive, 
which is a black box 500mm by 150mm by 
200mm. There is a separate power supply 
unit which is about half the size of the 
drive. Finally, there is an interface printed 
circuit board which plugs into a slot in the 
Apple in the standard way. 


Simple process 

A brief instruction booklet and two 
warning notices were also supplied. The 
system was already assembled but all that 
appears to be necessary is to plug it 
together. The instructions for doing so 
were complete and comprehensible; the 
process would probably be no more 
difficult than installing an Apple floppy 
disc or printer. 

Starting the drive working was equally 
simple. Turn the drive on at its power 
supply and the disc starts to rotate. It 
takes about 15 seconds to reach speed and 
the booklet warns you to wait that long 
before trying to use it. Unlike a 
minifloppy drive, this rotates all the time 


it is switched on, rather than only when 


access to date is required. When the disc is 
ready, type PR# 4 on the Apple keyboard 
and in two seconds the Corvus banner 
appears on the screen and the Corvus disc 
operating system is installed in the 
computer. 

On an Apple Plus, the PR# 4 should be 
unnecessary; the drive should boot itself 
automatically when the Apple is turned- 
on. 
To the user at the Apple keyboard the 
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disc system seems much the same as the 
floppy disc operating system (DOS). All 
the usual CATALOG, DELETE, RUN, 
LOAD and OPEN commands are there. 
There is little new to learn. The only 
difference is that the Corvus disc is 
organised to look exactly like 82 floppy 
disc drives. 

To choose among the 82 so-called 
volumes, you use the volume parameter 
on disc commands. In the normal Apple 
DOS, that is used to check that the correct 
disc has been inserted in the drive. So a 


by Mike Gardner 


Corvus disc command would look like; 
OPEN BOTTLE, V61, to access a file 
called BOTTLE on the 61st section of the 
disc. 

The division into volumes provides 
almost complete compatibility with the 
original Apple DOS and may mean that 
some programs can be transferred to the 
Corvus disc with very small changes. 

This system, however, makes spreading 
files over more than one volume rather 
awkward. That is important because if 
you need a 9.5MB disc you probably have 
files which are larger than the capacity of 
one floppy disc. 

There is a fundamental difference 
between the Corvus disc and a floppy, in 
that the discs are not interchangeable. In 
fact, the Corvus disc drive is a sealed unit 
which may be opened only in a dust-free 
room. That creates a problem about the 
security of the data. 

The speed of the disc was tested by 


setting the computer to search through a 
name and address file. It managed about 
10 records per second. At that rate the 
program may well be limited by the Basic 
interpreter rather than the disc. The 
CATALOG, V99 command takes five 
seconds to traverse the disc and read the 
first file name of the catalogue of each of 
82 volumes. 

Technically, the drive consists of the 
IMI 7710 Winchester disc drive. To this 
Corvus has added a controller based on a 
Z-80 microprocessor with 16K of RAM, 
the power supply and the Apple interface. 
The drive is made up of two solid 
magnetic coated discs. 

Both sides of each are used, to make 
four surfaces. One is used for head 
positioning and the other three hold data. 


Conclusions 

© The Corvus 11A disc drive offers one- 
hundredfold increase in storage capacity 
and a 10 times increase in speed over the 
Apple floppy disc system. It should also 
be more reliable. 

© The documentation is adequate to use 
the disc but more help could be given, 
particularly with the advanced facilities 
available, 

© There are potential difficulties in 
keeping back-up copies of the large 
amounts of data the disc can store. 

© Compatibility with the Apple DOS 
should make for easy program 
conversion. | 

© Price is £3,500 for an initial unit; a 
second drive can be added for £2,500. {J 


Corvus 10MB hard disc system. On the left, power supply; centre, the 
disc drive in its sealed black box; right, an ordinary Apple with mini- 


floppies. 
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Chip takes step forward 
in picture processing 


IN ABOUT 1952 Von Neumann, the father 
of the modern serial computer, first 
proposed a two-dimensional cellular 
computer. His work was the inspiration 
for much of the subsequent thinking on 


32 x 32 PEs. Intended applications were 
numerical modelling, solving differential 
equations and radar data analysis. The 
project, however, never fulfilled its 
promise and only a simpler 16 x 16 array 


Stephen Pass describes the history and present prospects of the 


CLIP 4 image processing machine at University College, London. 


highly-parallel computers. In 1958, Unger 
published a work on A computer orien- 
tated towards spatial problems. 

His theoretical machine consisted of a 
rectangular array of processing elements 
(PEs), each of which performed the same 
instruction from a central controller on its 
own data. This mode of operation is 
known as a single instruction, multiple 
data stream (SIMD). 

Unger simulated a cellular array of 36 
x 36 PEs, each connected to its north, 
east, south and west neighbours (figure 1). 
Memory was limited to nine registers for 
each PE and the possible instructions 
performed only simple operations. Data 
could be shifted left, right, up or down in 
the array; simple Boolean functions of a 
PE and its neighbouring PEs could- be 
carried out; and there was a Special 
‘‘link’’ instruction for finding connected 


sets (figure 2). 
In the early 1960s the first parallel 
computers follows. Solomon I and 


Solomon II were designed as fast, 
powerful, number-crunching machines of ! 


processor was built. 

Solomon’s designer, Daniel Slotnick, 
moved on to work on the ill-fated 
ILLIAC IV computer which was designed 
to be operated in SIMD or MIMD — 
multiple instruction, multiple data — 
modes. The aim was a machine 
performing a gigaflop — one thousand 
million floating-point operations per 
second — but the project proved too 
costly and only a quarter of the original 
design was built. 

Returning to computers for image 
processing, ILLIAC III was conceived as 
a machine for the automatic analysis of 
bubble chamber photographs. It consisted 
of a 32 x 32 array which could be 
configured in either a square or hexagonal 
arrangemnet (figure 3). 

The design was published in 1963 but 
construction was beset with problems and 
it never worked at all well. Had the 
project been completed, the performance 
of ILLIAC III would have considerably 
exceeded any contemporary machine, 
such as Solomon, but apparently it was 


The TV camera and video mixer med CLIP experiments. 
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destroyed by fire. 

The Solomon and ILLIAC machines 
were very expensive and were attempting 
to use the most advanced technology of 
the sixties. Other projects, however, were 
pursued which implemented the logic of a 
cellular array in a serial, or ‘slightly 
parallel’ manner. 

The first, CELLSCAN, was built in 


Figure |. Unger’s spatial computer. 


1960. It processed a picture element 
(pixel) and its eight neighbours 
sequentially, and was intended for the 
analysis of white blood cells. Further 

(continued on next page) 
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(continued from previous page) 
development led to the Golay logic 
processor (GLOPR) which’ was 
incorporated in a commercial machine for 
white blood cell analysis. 

That machine used the concept of 
“‘Golay surrounds’? which are based on 
hexagonal connectivity. There are 14 
combinations of the six neighbours cf a 
given pixel, ignoring surrounds which are 
identical under rotation. That approach 
allows for the topological analysis of an 
image so that the type and form of a white 
blood cell can be found. 

After GLOPR, the binary image 
processor (BIP) followed. It could 
perform Boolean operations between 
corresponding pixels of two images, the 
cross-correlation of two images over a 3 
x 3 window — producing nine 


correlation counts — and analysis of a 


Figure 2 (refer also to figure 3). (a) A single 
set of (black) connected points. The “link” 
instruction on Unger’s machine used a 
special array to mark the position of 
vertical, horizontal and diagonal connections 
between adjacent points of the object. 


single image with a 2 x 2 window. BIP 
was again essentially a serial machine but 
cross-correlation was performed in a pipe- 
line, giving a processing time of 20nS per 
pixel. The machine is now incorporated in 
a commercial system for alphanumeric 
data processing and storage. 

The machines mentioned previously 


Figure 2 (b). A paradox of 8-connectivity. 
Does the 8-connected line divide the array 
into separate regions? 


were all built in the United States. PICAP 
was built in Sweden. The heart of PICAP 
is a 3 xX 3 array processor having nine 
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shift registers, each four bits wide and 
4,096 bits long. An image is processed 
sequentially, one 3 x 3 neighbourhood at 
a time. 

Unlike GLOPR and BIP, PICAP has 
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Figure 3. Hexagonal and square connectivity. 


hardware to perform arithmetic 
Operations on grey level images which are 
stored in the four-bit-wide shift registers. 
GLOPR and BIP work on binary images 
and will perform only bit-wise arithmetic 
under software direction. The PICAP 
system uses a serial mini-computer for 
controlling the parallel processor and the 
I/O. 

The previously-mentioned sequential 
cellular processors are considerably faster 
than a conventional computer. For most 
picture processing operations, however, 
all are surpassed by the CLIP — Cellular 
Logic Image Processor — computer, 
which is a truly parallel machine. The 
project started with the construction by M 
J B Duff of a special-purpose processor 
for the analysis of bubble chamber 
photographs. A more general architecture 


was investigated with the construction of 


CLIP 1 and CLIP 2 at University College, 
London. The design of the basic 
processing element was finalised and 
CLIP 3 was completed in 1973. The 
machine embodies physically the ideas 
proposed in the 1950s by Von Neumann 
and Unger. CLIP 3 is a 12 x 16 array 
processor operating ina SIMD mode. The 
basic PE is shown in figure 4. 


Binary outputs 

There are two binary inputs to the 
Boolean processor, one of which is the 
logical image value — in the A register — 
and the other is derived from any com- 
bination of the neighbouring cells and the 
B register. The B register can be loaded 
with data from another image and can be 
used for two purposes. 

If no neighbour inputs are allowed, the 
images in the A and B registers can be 
combined in a Boolean manner. If 
neighbour inputs are allowed, the 
contents of the B register can act as a 
‘‘label’’ to put-out a specific object in the 
array of A registers — this will be 
explained in detail later. 

The two binary outputs from the 
Boolean processor are independent. One 
is the new image value (the D output) and 
the other is routed to the immediate 
neighbours (N output). Either square or 
hexagonal connectivity for the array can 
be specified under program control. 

On CLIP 3 there are only 16 bits of 


memory per PE so only 16 binary images 
can be stored. The small size of the array 
meant that although parallel algorithms 
could be investigated, real images could 
not be processed. CLIP 3 was constructed 
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from SSI and MSI TTL and fitted into a 5 
ft. x 20in. x 18 in. cabinet. That meant 
that an array suitable for practical image 
processing would be very large — and 
expensive — if TTL were employed. The 
solution adopted was the commissioning 
of a custom-made integrated circuit. This 
chip will be used in CLIP 4, which will be 
a 96 x 96 array processor in a single 7 ft. 
X 20in. 18 in. cabinet. 

As an interim measure between CLIP 3 
and CLIP 4, a scanned array was built, 
using CLIP 3 as the parallel processor. 
The 12 x 16 array is used in 48 positions 
to simulate a 96 x 96 array. The loss of 
speed is considerably greater than 48 times 
— in fact, 1,000-3,000 times — since the 
overheads of data shuffling are immense; 
but the machine is still much faster than 
an implementation on a minicomputer. 
The basic CLIP 4 cell is shown in figure 5. 


Threshold gates 


The cell is little changed from that of 
CLIP 3. The threshold gate at the 
neighbour inputs is replaced by an OR 
gate, and a few gates and a flip-flop have 
been added to make it into a fuli-adder. 
The threshold gate produced a T output 
only when a specified minimum of 
neighbours produced a ‘neighbour’ 
output. 

The function was little used and not 
considered worth implementing on the 
CLIP 4 chip. The provision of a full- 
adder in each processor speeds arithmetic 
processing by CLIP 4. Additionally, there 
is an increase in memory to 32 bits in 
CLIP 4. 

The CLIP 4 integrated circuit is made 
in MOS on a chip 0.168 x 0.177 in. It 
contains eight processing elements. The 
chip design began about seven years ago 
and has been dogged by setbacks. The 
situation now looks brighter and CLIP 4 
should be working shortly. For the 96 x 
array, 1,151 chips will be required. Each 
will cost about £12 because of limited 
production. The basic chip should be 
useful in building future array pro- 
cessors of different and larger con- 
figurations. 

The CLIP 4 computer is interfaced to a 
PDB-11/10 minicomputer which runs the 
operating system. It will handle 1/O 
assignment, image display, error traps, 
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image transfer between CLIP and PDP 
peripherals, and interactive debugging. 
There is provision for the user to allow 
control to pass between the PDP-1I1 and 
CLIP so that a program can utilise serial 
and parallel processing. 

The machines will not run concurrently. 
A development system has been written 
which allows CLIP to be programmed 
interactively. To the user it seems like an 
interpreter but it is an on-line editor and 
CLIP 4 assembler. There are also, of 
course, a standard editor, assembler and 
linker run by the PDP for CLIP 4 code 
generation. 

A schematic of the overall CLIP 4 
system is shown in figure 6. The basic 
form of image input is from a standard 
faster scan monochrome TV camera, but 
it can be taken from a VTR — analogue 
recording. The image is digitised into 64 
levels (6 bits) in about 20mS (one TV scan) 
and an additional 24mS is required to 
input the whole grey image into the array. 
The basic instruction time of CLIP 4 is 
about 10 S and so a great many 
Operations can be performed in the time it 
takes to intput an image. 

For many processing applications the 
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Figure 4. CLIP3 cell logic. 


input time could be the limiting factor in 
throughput. For this reason other forms 
of visual input are being considered. A 
CCD camera can provide serial data faster 
than a standard TV system at up to 10 
million picture points per second, 
compared to the 5 MHz rate used by the 
CLIP TV camera. 

There are no systems on the market 
which provide a completely parallel 
output of picture data and, anyway, CLIP 
4 could not handle a 96 x 96 data buts. 
The array is organised as 96 shift-registers 
of length 96 bits for data input and so the 
fastest system for CLIP 4 would be a 
camera providing a 96-bit-wide data 
stream. 

CLIP is orientated specifically towards 
the manipulation of binary data. For the 
processing of grey pictures, however, 
arithmetic is required. The grey value of a 
pixel is stored as an integer with each bit in 
a different storage plane (figure 7). 
Integer addition, subtraction and 
multiplication have been implemented in 
bit plane arithmetic. Division is not 
feasible, since too many bits are required 
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to achieve reasonable accuracy. 


Even holding a few grey images in 


memory can use a considerable pro- 
portion of the storage available. Thus, 
judicious data manipulation is required if 
several images must be dealt with 
together. 


CLIP 3 processors can act only as half- 
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adders but additional circuitry in the 
CLIP 4 cell allows full-adder operation 
when performing bit plane arithmetic. 
Setting the R bit (figure 5) allows the C 
register to save the carry resulting from 
the addition of bits in the A and B 
registers — they are bits from the 


Figure 5. CLIP4 cell logic. 


Data 
OuTPul 


Y23¢$678C 


INTE CONNECTION 
INFUIS 


i Artificial Intelligence = 


corresponding planes of two-bit plane 
numbers. 

Setting the C control on the input 
gating passes the previous carry in the C 
register to the processor input, where it is 
added to the A and B registers which have 
been loaded with the next most significant 
bits of the numbers being added. The new 
carry is stored again in the C register and 
the process is reiterated to complete the 
addition of the two numbers. 

The full-adder capability is also useful 
for executing sideways arithmetic on a 
single grey-level image. Such operations as 
adding and subtracting a pixel from a 
neighbour in a specified direction allow 
the implementation of a certain class of 
digital filters — binomial filters. They can 
be used for image smoothing, edge 
finding and enhancement. 

An alternative representation of 
numbers is the binary column mode. : 
Here, a single storage plane can hold 96 
numbers, each of up to 96 bits. Floating 


' point numbers can now be used and since 


any operation is performed on all 96 
numbers at once, the time per number 
process is small, even though the CLIP 
processor handles arithmetic rather 
crudely. 

For example, the simultaneous 
multiplication of 96 pairs of 16-bit 
integers would take about 800N S on 
CLIP 4, giving an effective time of less 
than 10M §S per pair. For the addition of 
two 96 x 96 arrays of 16-bit integers 
(9,216 pairs) using bit plane arithmetic, 
the estimated processing time on CLIP 4 
is about 170M S, giving an effective time 
of only 18H S per addition. 

First operations 

The operation of the CLIP computer 
with regard to a specific image processing 
application will now be considered. In the 
automatic analysis of blood, one of the 
first operations is to distinguish the white 
and red cells. The former have nuclei 
while the latter do not have, and this fact 
can be used for separating the cells. For 
extracting a nucleated cell from an image 
containing nucleated and non-nucleated 
cells and various ‘‘blobs’’, The input 


(continued on next page) 
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(continued from previous page) 
image is binary; some pre-processing 
would be required to achieve this from a 
real input. The first step in the segmen- 
tation process is to extract the inner white 
- areas of all cells. This is done by initiating 
a signal from the edge of the array — not 
visible in the figures — which is passed-on 
only by white pixels. The white pixels in 
the middle of the cells are surrounded by 
black and so do not receive this ‘‘prop- 
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mainframe and took 12 seconds to 
execute. 

That is 10° times slower than CLIP 4 
but comparison of a simulation with 
hardware is not really fair. CLIP 4, 
however, is expected to be about one 
thousand times faster than the 360 
performing picture processing operations 
on a 96 X 96 array. Since the instruction 
time for CLIP 4 is 10# S, the effective 
time for each pixel is 1M S, far shorter 


Figure 6. Schematic of CLIP4 system and control minicomputer. 


agation”’ signal, and so can be separated 
from other white pixels. 

This is an example of ‘‘global propa- 
gation” and takes 1.24 S for each pixel 
crossed in CLIP 4. A test on the overall 
array is made to discover when the process 
settles and the propagation signals 
disappear. The next instruction can then 
be executed. 

All nuclei are than extracted, in much 
the same way as the inner white areas. 
They can now be used to extract the 
nucleated cells by a process known as 
‘labelling’. If the nuclei are expanded 
by one layer of pixels, they overlap the 
inner white areas of the nucleated cells. 
If the original image is loaded into the 
A register of CLIP and the expanded 
nuclei into the B register, propagation 
through white pixels can be initiated 
from the expanded nuclei. 

Once the propagation signal reaches the 
cell wall it ceases and hence only the inner 
white areas of nucleated cells are 
extracted. The inner areas of nucleated 
cells can be expanded by one pixel layer 
and used as a label on the original image 
to extract the nucleated cells. 

Of course, the algorithm can be altered 
easily to extract only the non-nucleated 
cells. The overall cell segmentation 
program consists of only six CLIP 
operations, each taking about 10} S, plus 
time for the propagation signal to 
circulate, giving an execution time of 
around 1004S. The same program was 
run on a simulation of CLIP 4 — but only 
a 32 x 32 array — on an IBM 360/651 
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than any serial computer can manage. The 
TTL of CLIP 3 is five times faster than 
the MOS of CLIP 4 but since the array is 
50 times smaller, the time per pixel 
operation is reduced to 10# S. 

To many, image processing conjures 
ideas of image enhancement like that 
performed on space photographs by 
NASA. That, however, is only a very 
small part of the subject. The range of 
medical applications continues to grow. 
As mentioned previously, a cellular 
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Figure 7. Bit plane integer storage (17 shown 
stored). 


computer is now available commercially 
for the automatic analysis of blood 
smears. Automatic biopsy is also being 
pursued for detection of cancer and liver 
disease. The problems, however, are 
considerably greater than blood analysis, 
since the variation in input image is much 
greater. Work has also been done on the 
analysis of X-ray photographs, which will 
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be very useful for mass screening. 

Fingerprint matching is an obvious 
candidate for an image-processing 
computer and it is anticipated that a 
commercial CLIP machine will be used 
eventually by the police for that purpose. 
Other applications for CLIP which have 
been investigated include lay-planning, 
egg inspection, texture analysis and cell 
analysis. 


Minimum length 

Lay-planning is the process of laying- 
out patterns on a width of cloth so that 
the minimum length is used. That is a 
skilled job in the tailoring industry. A 
program operating on the scanned CLIP 
array processor takes 20 minutes to fit 12 
pieces, but on CLIP 4 the execution time 
would reduce to about one second. 

Egg inspection may seem a trivial 
problem but is a skilled and tiring task. 
Humans can inspect eggs at a rate of 
about five per second. A machine which 
could replace humans would need to be 
fast and CLIP 4 can provide that speed. 
The faults an egg can exhibit can be very 
subtle and considerable computing is 
required to enhance fine cracks or to pick 
out the mis-shapen eggs. The amazing 
power of human visual discrimination is 
always apparent when an attempt is made 
to replace a human inspector. 

A study of texture analysis was 
instigated with the hope of applying it to 
LANDSAT photographs. Land areas 
exhibit different visual textures and so 
land-use analysis can be performed by 
texture discrimination. Texture analysis is 
also important in the field of metallurgy. 
Microscope images of the crystalline 
structure of a metal tell much about its 
strength and weakness and can be 
processed under a texture discrimination 
regime. 


Real time 


The cell study has involved the analysis 
of the movement of a single-celled 
amoeba. It is hoped that CLIP 4 will 
provide a system for real-time measure- 
ment of amoeboid movement. The 
problem is really one of image 
segmentation, important in many image- 
processing applications. The source 
images are of varied type, have very poor 
contrast, and the desired object is usually 
rather fuzzy. Completely successful 
segmentation of the image is proving 
difficult to achieve. 

A version of CLIP 4 eventually will be 
marketed commercially and should make 
available to industry many areas of 
image processing. Its speed and price — 
around £40,000 — will give CLIP a place 
on the production line for automatic 
inspection, and possibly a derivative 
machine will provide the image analysing 
power for the much-mooted industrial 
robot. 

Acknowledgment: Appreciation to Dr M J B. 


Duff and all members of the image processing 
group of University College, London. 9 
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Modern technology 
showing its hand 


PREHISTORIC spinning tops and throwing 
balls are familiar to many archaeologists, 
so it should not be much of a surprise to 
find that. today’s toys reflect today’s 
technologies, with electronic toys more 
and more in the limelight. It is no great 
surprise, either, to find that many of them 
are sold on the strength of their ability to 
shoot, bomb and zap everything from 
submarines to Klingons. 

Even the so-called ‘educational’ kits are 
not. entirely immune. The Electronikit 
Ex System is a modular electronics kit, 
using discrete components packaged indi- 
vidually with common connectors. It can 
build, at various levels, doorbells, radios 
and logic gates. It is thoroughly ‘educat- 
ional’, yet it has to be dressed in military 
green in an imitation diecast package to 
appeal to the customer. 

To prepare this article, I wrote to 10 toy 
manufacturers asking for details of their 
latest offerings and it is interesting to see 
that all the material could be fitted fairly 
easily into one of three main categories — 
educational, intellectual/strategic, and 
inevitably, war; war being a term covering 
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all forms of guns, bombs, and combat, 
whether 20,000 leagues under the sea or in 
the remote corner of a space pirate’s 
empire. 

In agreement with a number of educat- 
ionalists, | would be very suspicious of the 
first category. Very few toys are more 


write their own for next year. 


educational than another; man does most 
of his learning through play. His ability to 
handle real objects, and concepts, stems 
directly from his play experience with toys 
and by this criterion all toys, from a radio- 
controlled helicopter to a matchbox 
floating down the stream, must be classed 
as educational. 

I suppose many of the ‘less acceptable’ 
items — although still among the most 
popular — such as guns, ‘realistic’ hand 
grenades, war games and the like can 
really be distinguished from chess or 
bridge only on the grounds of personal 


Nick Laurie anticipates the season of peace and goodwill by 
reviewing electronic games. Many of these use microprocessors and 
the market seems brisk. Perhaps some readers will be inspired to 


taste. Then, if one were still feeling 
philosophical, chess, too, would have to 
be re-considered in the light of other 
aggressive games. 

So, to business. There can be no doubt 
that electronics has arrived in the toy 
market in a very real way. No more of the 


half-hearted radio-controlled tanks which 
fail on Boxing Day. Now here is the infra- 
red-controlled tank with a microprocessor 
heart, as sophisticated in many ways as 
the real thing. Lesney’s new Super car can 
respond to instructions from a calculator- 
style keyboard, carried by a single infra- 
red beam and allowing up to nine kinds of 
movement. 

The beam decoding and motor control 
is carried-out by a Texas Instruments 
calculator chip with 2,000 bytes of ROM, 
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allowing for an absolute minimum of 
electro-mechanical parts. 

George, the voice-operated delivery 
van, has a rather smaller repertoire of 
instructions, but will, in response to 
verbal commands, move forwards or 
backwards, turn right or left. At the same 
| time he is built robustly enough to with: 
stand a fair amount of abuse. How he 
does it, I’ll leave you to try to discover. 

Also from Actiongable, and probably 
containing much the same electronics as 
George, is Ben, a voice-operdted dog 
which walks, stops, barks and wags his 
tail in response to your claps. He is 
complete with an ‘acoustic hammer’ for 
those who can’t whistle; there are no 
prizes for guessing what he does not do, 
no matter how much you give him to 
drink. 

On the sarne fun level as George, are 
Electroni-Kit Mechanimals. Meccano-like 
but rather more modular, the const- 
ructions walk, hop, crawl and jump their 
science-fictional way across almost any 
surface. They are not really electronic, 
since their electrical involvement ends at 
the level of motors, but they are well 
worth mentioning, since they serve as 
superb mobile bases for robot builders. 

Moving further into the field of modern 
electronic toys, we find the variants on 
pocket calculators, synthesisers and even 
computers. Lil Genius has the format of a 
very simple pocket calculator, dressed-up 
with garish printing to look like a school- 
teacher and with flashing eyes which 
signal approval or dismay at your 
attempts to answer the arithmetic pro- 
blems it poses. 

For music 

That mini synthesiser, the Stylophone, 
is still going strong under Rolf Harris’ 
wing with a big brother now on the 
market. Compute-a-Tune goes even 
further with the ability to recall your 
compositions, arrange them to a given 
tempo and add effects like echo aind note 
mixing. A few years ago this instrument 
was the dream of many.a rock group. 

There are a number of simpler musical 
instruments, described variously as elect- 
ronic organs or pianos, based on a simple 
tone generator with either electronic or 
manual keyboards. Many of them can 
provide cheap but acceptable music for 
the child starting on a musical career. 

Then there are television games, where 
the field is now so big that nothing short 
of a full review would suffice, and even 
that would be hopelessly out-of-date by 
the time it was published. Those games 
are becoming more sophisticated, more 
adaptable and more complex every few 
weeks, and the ubiquitous micro is there 
more and more. 

Toys have always been used in the 
imitation of the adult or ‘real’ world, 
possibly nowhere more blatantly thar in 
the field of weaponry. From the Ideal Toy 
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Company, Tin Can Alley has a beam of 
light from a rifle which causes a row of 
spring-loaded tin cans to hurl themselves 
around the room whenever they are 
‘shot’. 

From Harrods there is the Sonic Fazer 
Computer Gun which, according to the 
literature, uses a ‘computer chip’ to 
produce sounds including ‘Anti Gravity’, 
‘Ion Transport’, ‘Radiate’ and the even 
ihore mysterious ‘Mass Invert’. To round 
it off the American manufacturers have 
included what they call an ‘inter-space 
voice projector’. 

There are variations on this theme and I 
would not be too surprised to see them 
kitted-out with infra-red sights or laser 
rangefinders before long. 


Serious in intent 


Often disguised as military games but 
nevertheless much more serious in intent 
are the games of strategy. Into this categ- 
ory falls by far the largest number of: 
games and once again there are big in- 
roads from the electronic industry. In- 
itially; electronics is being used for scoring 
purposes, often programmed to add a 
few special effects from time to time but 
still relying largely on traditional materials 
and schemes. 

Intercept from Action Games is des- 
cribed as a ‘Search and Destroy’ game, 
with one player manipulating an attack jet 
through a battlefield to bomb an airbase. 
Sam missiles, interceptors, flashing lights 
and a host of whistles, bangs and flashes 
bring it to life. 

MB Electronics offers Computer 
Battleship, another hybrid using a 
complex game board covered in plastic 
Ships and pegs with a built-in comiputer to 
model the field of battle, keep track of the 
scores, and supply a stream of assorted 
sonar ‘pings’, missile whistles and, of 
course, the inevitable explosions. 

The Waddington Sonic UFO is a 
strange combination of board game and 
bleep-emitting-UFO In which the players 
have to identify a position entirely on the 
level of sound being emitted. The same 
firm’s Code Name: Sector has the partic- 
ipants hunting a very strong-willed sub- 
marine over a traditional board but with 
the addition of a complex console full of 
electronic strategy, scoring and sound. 

Along slightly more traditional lines run 
various chess and backgammon players; 
complemented by the runaway success of 
the Invicta Mastermind — again with 
many copies around under different 
names — and the arrival of variants like 
Blackjack from Actiongable; a pocket 
calculator with the ability to deal hands of 
blackjack when not engaged in pocket 
calculating; and Bridge Challenger from 
Computer Games Ltd, a box of tricks 
which can play from one to four hands 
under most of the common systems, 
reading the specially-encoded cards as 
they are dealt to it. This game, incident- 
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ally, uses two microprocessors and has 
168KB of ROM and 84KB of RAM. 

While on the subject of. the para- 
military, it is worth mentioning that 
walkie-talkie sets have progressed a very 
long way since the days when I tied 
together two tin cans with a piece of string 
and tried to discover whether we were 
hearing the message over the string or 
through the air. The Inter-Galactic 
Communicator from Harrods may not 
live up fully to its name but it uses modern 
low-cost electronics to give the kind of 
clarity and power one expects from the 
real thing. 

To my mind, realism in its most addictive 
form is heralded most clearly in Master 
Blaster from Spectrum. A_ hand-held 
plastic moulding contains a small display. 
screen and a fire button, together with a 
three-way selector switch and various 
odds and ends. Periodically at a slow 
setting a flying saucer screams, literally, 
down the display and you have to select 
the correct track for an anti-UFO missile 
which you launch, with full sound effects, 
and which hopefully blows up the 
invader, again with much audio accom- 
paniment. If you miss, you blow up. 

We find that our information reaches 
us via electronic links. Many electron- 
ically-operated channels can produce 
strong emotional and psychological 
reactions — the doorbell, the telephone or 
even Orson Welles on the radio warning 
us of the landing of the Martians. All 
these and many other inputs can be 
simulated, synthesised or copied elect- 
ronically and it seems likely that some of 
the toys and games of the next decade will 
be able to simulate them and other effects 
to give us a co-ordinated and very real 
experience — for example, the complete 
launch of a moon rocket from the astro- 
naut’s point of view or the flying of an air- 
craft or an invasion from Mars. 


Displays 


Perhaps the biggest problem in the 
development of computerised adult toys is 
still the business of displays. While 
electronic dials, lights and sounds can and 
will go a long way towards creating a real- 
istic atmosphere, the fact that many of the 
strategy games still rely on cardboard 
playing areas and much shuffling of 
plastic bits must be a source of annoyance 
to games manufacturers. 

The imagination leaps to animated 
holograms: Middle Earth, Dungeons and 
Dragons and other fantasy games in which 
participation can become so realistic that 
it might seem real for the players. Fantasy 
games were quick to respond to the arrival 
of the personal computer, used largely to 
keep track of the convoluted scoring 
systems used in this field, but given the 
possibility of ever more ingenious use of 
ever more powerful micros, the business 
of boys and games may be set for a major 
change of direction. Q 
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Computer paymasters 
have to be convinced 


IF YOU are in the unfortunate position of 
wanting to start computing studies in your 
school but find it hard to convince people 
that it is a good idea, there are no easy 
answers, but what follows might provide 
you with some ideas. 

The worst thing about a computer is 
that it is costly and, as anyone in any 
school will tell you, that is a disadvantage. 
Even a second-hand terminal will cost 
£200 and the service contract on that will 
probably be another £150 a year. 

If you manage to wring that meagre 
sum from the bureaucrats you still have 
the cost of an acoustic coupler — to link 
your terminal to some remote computer; 
and the telephone bills — you will use 
telephone lines. Not least, there is the 
computer time to buy. Trying to justify 
the expenditure is, to put it mildly, 
difficult. If the controllers of the purse- 
SAISJHTED 


strings know nothing about computing, 
you may feel like giving-up the idea and 
investing what you have in slide rules. 
You are short of money and talking toa 
headmaster who has a BA in Ancient 
Greek history. He knows nothing about 
computers and hopes microprocessors will 
go away. What do you do? The answer is 


number of terminals available — so forget 
it. Except perhaps as a one-off dem- 
onstration program teaching English- 
French translation or multiplication tables 
— or Ancient Greek history. It is a 
method of instruction which is bound to 
grown as the cost of computer hardware 
falls but at the moment it is probably not 


Dave Hemmings of Sandbach High School shows how to put an arm- 


lock on computer-wary administrators. 


simply to make the computer do some- 
thing really useful. There are two obvious 
options, Computer Assisted Learning and 
administration — see his eyes light up at 
that last suggestion. 

Computer Assisted Learning is a 
process by which the computer instructs 
and tests individual pupils. It is limited by 
the accessibility of the machine and the 


START 
Select required 
function 


DELETE 


alter old 
data or add 
new data? 


scan file and 
add name find record 


and data 
toend 
of file 


scan file and 
find record 


erase record 


find record 
on file 
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by moving 
the rest of 


the file 
up one 
record 


for you. 


On the other hand, administration 


_provides endless scope for the computer 


and is something the headmaster will 
understand immediately. Time tabling 
springs to mind as an immediate applica- 
tion but it presents major problems for 
the programmer, and even commercially- 
available programs cannot produce 
successful timetables from simple raw 
data. So put it aside. 

The creation of a databank of facts and 
figures about the pupils in the school 
might also suggest itself. 

Sandbach High School has been 
involved in the field of computer educa- 
tion for more than four years. We have an 
on-line terminal linked to the computer at 
the South Cheshire College of Further 
Education at Crewe. It is used extensively 
as a teaching facility and it is also 
employed as an administrative work- 
horse. For three years, it has handled the 
sorting and collating of the fourth-year 
option scheme and has more than earned 
its place, and its keep. 

More recently the school has acquired 
its own machine, an 8080-based micro 
with 48K of RAM and twin floppy discs 
designed for the school by Real Time 
Computer Systems of Crewe. It meant 
that the system, developed originally at 
the college had to be re-written in Micro- 
soft Basic for use in the school. 


Fast printer 


Both machines are well suited to data 
processing use. At the college there is a 
16-bit Data General Nova 2 configured 
with six on-lines, disc operating system, 
disc backing store and a fast printer. 

Our machine is designed to handle a 
number of slave terminals but has no fast 
printer. It is slower than the 16-bit Nova 2 
but has ample file space on the discs. The 
sample outputs shown are printed on an 
Olivetti TE300 terminal from the school 
micro. 

Fortunately, both the Data General and 
Microsoft versions of Basic allow for 
sophisticated data processing — arrays of 

(continued on next page) 
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(continued from previous page) 

any size (almost), strings (ditto), file- 
handling with random access and read-or- 
write-only files; in short almost the perfect 
basis for largish data processing: 

So, it you want to justify your subject 
Or you want to make yourself useful, why 
not write something like our fourth-year 
option scheme package. 

At the end of the third year pupils 


the computer in the form of an ordered 
data file. Each record contains the name, 
sex and form of the child, followed by 
eight numbers denoting the option 
choices. A typical record might be: 


J. SMITH (G) 3L, 1,4,3,4,6,2.8,4 


A the girl in 3L has chosen option 
subjects Al, B4, C3, and so on. Another 
data file stores the titles for each option 


Select required 


function 


LIST 


Request option 
subject identifier 


Select required 
names from file 


LIST ALL 
OPTIONS 


Perform LIST 
for all 
option groups 


Sort into forms 


boys before 
giris 


Output to Fast 
Printer 
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SATSJHMP6L 


choose the examination subjects they will 
follow in their fourth and fifth years. The 
subjects offered can vary considerably 
from year to year but the system used to 
organise the choices remains constant. 

Each child chooses five option subjects, 
one from each of five groups A-E, 
The programs allow for a maximum 
group size of 20 subjects. In addition, the 
pupil chooses a leisure option (L) and is 
placed in an English and a mathematics 
group (G and H — no choice here). 

The information is recorded for use by 
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Request option 
subject identifier 
Request option 
subject identifier 


Select children 
in both subjects 


Count nos. 
of children 
{boys and 
girls 


separately) 
ineach 
option subject 


Output 
statistics to 
Fast Printer 


Output to 
teletype 


A 


Request option 
subject identifier 


Request option 
subject identifier 


Select the children 
in both groups. 
Eliminate coincidences 


Output to 
Fast Printer 


subject — A|l is physics, B4 is geography. 
So much for the raw data. The suite of 

programs described is designed to process 

the data for use within the school. There 

are four main programs: 

SAISJHMP6L: 


produces listings of pupils in each option 
subject, along with numerical statistics. 


SAISJHTED: allows the data file to be altered, appended or 
shortened. 


SAISJHSORT: sorts the data file alphabetically. 
SAISJHLIST: lists the data file. 


The incredible program names are an 
administrative requirement of the 
computer system. 

SAISJHMP6L and SAISJHTED are 


described in soine detail. SAISJHSORT is 
a classical bubble sort; although fairly 
slow in sorting a completely disordered 
file, it is extremely fast in sorting a 
partially-ordered file. It is used whenever 
new data is added to the file. 
SAISJHLIST produces a listing of the 
(ordered) data file. A copy is kept in the 
school office; if any child needs to be 
found within the school, the list can be 
used to locate his or her classroom by 
comparison with the master timetable. 


@ SAISJHMP6L 
This program is concerned with the 
organisation and collation of the data 
file. During operation, the user is 


asked for certain command keywords: 
LIST: The program allows the user 
to type-in the option group 
and riumber of any option 
subject — for example, 
"D4". An alphabetically- 
ordered listing by forms, boys 
before girls, is then made on 
the printer. 
The program .scans the data 
file, counting the nunibers of 
children in each option sub- 
ject. Results are obtained for 
total numbers and for 
numbers of boys and of girls. 
The program requests the 
identifiers of any number of 
option subjects and merges 
the groups to produce an 
ordered listing within which 
coincidences have been elimi- 
nated — useful where a sub- 
ject occurs in two option 
roups. : 
The program requests the 
identifiers for two option sub- 
jects. tt then searches for 
pupils who appear in both and 
prints-out an ordered list. 
The program prints-out auto- 
matically the contents of each 
option subject from Al to 
H20. {it is a repeated and 
automatic application of the 
LIST facility. 


NUMBERS: 


MERGE: 


COINCIDENCE: 


LIST ALL 
OPTIONS: 


e@ SAISJHTED 
With children leaving or entering the 
school or, worse, altering their option 
choices, it is necessary to have some 
system to edit the data file. This 


program, acting on the following 
command keywords, performs this 
function: 

FIND: The program requests a name 
and then scans the data file 
looking for that name. When 
located, the name and all 
associated option choices are 
output to the terminal. 

DELETE: The program requests a 
name, scans the file, and 

é deletes the record. 

AMEND: The program again requests a 


mame and finds it; the user 
types-in new data to substi- 
tute for the old. It may also 
be used to add new names to 
the erid of the data file. 


Those are the main programs within the 
package. Other progranis are, of course, 
necessary. There are programs to create 
the data files, to append the files and to 
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produce copies of the files. 

In addition, there is one program which 
has proved particularly useful — 
SAISJHPPLS. At the beginning of the 
fourth year all fourth-year form teachers 
are issued with a printout from this 
program. It produces a listing of all 
option choices for each pupil organised by 
form. So the form teacher of form 4R, for 
instance, knows which options each of the 
children in his class should be following. 

The most recent addition to the package 
is a program which prints-out individual 
timetables for each child. The master 
timetable is built into the program, which 
accesses the data files to produce the 
output. 

The usefulness of the programs detailed 
must be self-evident. They have been used 
exténsively and their superiorty over any 


Overall schematic. 


Select 
Required 
Program 
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manual system of data processing is 
obvious. Information is available more 
quickly and it is presented well and more 
of it is available. For example, a program 
has been written to identify the relative 
popularity of all combinations of three 
subjects chosen from five, a task which 
takes the computer minutes but would 
require many man-hours of human 
processing. 

Although the Sandbach programs un- 
doubtedly saves a great deal of time in the 
construction of lists ‘and statistics, they 
also make great demands in terms of data 
preparation. Someone has to type-in all 
the names and option choices and al! the 
data has to be checked before it can be 
used. The data has to be prepared only 
once, though, and it can be achieved in a 
reasonable time, perhaps an hour and a 


SAISJHMP6L 


Produces lists 
of option 
subjects or 
numbers of 
pupils in each 
subject 


Lists pupils by 
Forms in alpha- 
betical order 
under option 
subjects 


SAISJHLIST 


Lists the contents 
of the main data 
file 


SAISJHTED 


Updates the main 
data file 


SAISJHSORT 


Sorts the main 
data file on 
name of pupil 
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half for 200 names. 

A word of warning. Anyone who 
decides to write any kind of administrative 
package must be prepared to spend a good 
deal of time programming and debugging. 
The exercise is probably not cost-effective 
for those whose programming skills are 
only slightly better than those of the 
children. 

Having decided to use the machine in 
this way, however, be prepared for an 
avalanche of requests for additional 
facilities and even a computer thrust on 
you by aclassicist tired of data processing 
by hand. 

Finally, my thanks to those who have 
helped to make these systems operational, 
especially Don Grinisditch and Dave Pugh 
at SCCFE for allowing me to use their 
computer — and miles of paper. | 


TITLES 
FILE 
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Startraders can keep you 
busy for six hours 


STARTRADERS may not be the biggest game in the world but it is certainly the longest we have 
published. It concerns the economies of starships trading betwen primitive and developed solar 


systems. 


Deal in software, uranium and other goods of a futuristic character. Copes with two to 12 
players. Allow at least six hours for a game; if you have to stop, there is a subroutine to save the 


variables for the next session. 

The program is in two parts: Trades sets 
up the game; Sedrat runs it. Trades needs 
7.4KB, Sedrat 17.5KB in Research 
Machines Extended Disc Basic. 

To adapt the program to other 
machines, the main problem will probably 
be with lines like 3298: ‘OPEN # 16, ‘‘O’’, 


“TRDV’’’. This opens a disc file for 
1G REM O.7, Nearth. 

26 REN Brisihttan. 

SG REM This i¢ the fTiret rar 
toof 3 two-rart. Frosr am. Thi 
= Fart fete ur the same. LOR 
OGG “SEDRAIT "© atartis the sec 
ond rarmt, 

4@ REM The file “TRDU-. canta 
ins the ik. for the 35m. 
Ha REM USES 7, ey ic 
Pal! Gre it sebeusy! > 

66 CLEAR 1@¢ 


Y@ ERFSE"T 
oa GOSUB S248 
36 DIM S12. revit Cia. Ss. ee 


Weed ASis ag UE 

: COM WS. Reson at art lo 
279.53. 49.H 
1196 SE GM VA wie SG ies See 


(6.3) 
120 DIM M<é6.3).0K8, 39 

130 DIM HEe12> 

14@ “COM Si.Ti.k 

15G DIM Piss.Q¢69, 60683 

166 “COM H3.H4 

178 REM STAIR TREDERS 

1S@ REM #GAME SET LIF MODULE 
196 REM S IS THE STAR SYSTEM 
INFO AREA 
26€ REM T IS 

FOIHFO ARRAY 
216 REM Tf [5 
IF HAME STRIHG 

226 REM M AD C DETERMINE A 

STAR‘S PRODUCT IVITV.<MONTH 

Z3Q REM PRODO NC. HScP. Date 1 

RId4CC1, RL 

24@ REM WHER J 15 THE STAR I 

D #.1 THE MERCHANDISE #, 

25@ REM AND Rit IS THE DEWELC 

PMENT CLASS OF THE STAR 

26@ REM B CONTAINS THE BANK 

ACCOUNTS 

27@ REM Af 15 

NFUT BUFFER 

260 DIM Aste? 

296 REN 3 IS THE 
SHIP IN LIGHT 


THE TRADING SHI 


THE TRADIWHG 5H 


THE STANDARD I 


SP Eti uu 
“WEARS FER Drit' 
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output (‘‘O’’), called ‘TRDV’ and 
henceforth identified to the computer as 
Channel 19. So, line 3300: ‘MAT WRITE # 
10, S... etc’ stores the values of the 
matrices S, T . . . in the file TRDV to be 
read back by Sedrat. To adapt the 
program to languages without that 


3aG FEM O93 IS THE MIKINUM DI 
STANCE ALLOWED BETWEEN STRES 


31G@ FEN @ IS THE FROBREILITY 
OF AP GEER 
320 REM ES 15 THE MAX NUMBER 


OF BIDDING ROUNDS 
32G REN Wo IS THE MAM 
OF Hi TRADING SHIF 
34@ REM 89 CONTROLS 
IT MARGINS HIGH #9 
Ex 
35G REM GS 1S THE STELLAR © 
MELOPMENT IMCRENENT i<=G3e= 
360 REN R=1 IF THIS 13 @ RES 
TART 


KE TGHT 


THE PROF 
LIMITS TH 


yy a Mm 


aS 


ork 
28a 
OG 
488 
41a 
426 
435 
444 
458 
468 
476 
+8Ei 
 SERm 15 
490 REM Vi 
se Dis 

Sia he =a" 


S26 REM SET LP ECONEMETRICS 
MODEL 
bares 


RESTORE 2350 
S4G FOR Xx=1T06 
SSG FOR V\'=i TCS 
Sé6G READMCKN. V4 
Tal my 


H1G 
B26 
658 
648 FEM 
656 2" Ine sen vi Aen: 
feelin s 


an wn 


command, one would have to read each 
variable from each matrix with a FOR 
loop and then store it in a sequential file, 
and vice versa. 

The last line of Trades is ‘LOADGO 
SEDRAT’ which will load and run the 
second program of the game. Failing that, 
you can do it manually. 


666 IMPLUT Fre 
ar 


PM IF A#="i4" THEN GOTO 16a 

Esa ? 

696 ?"The date it Jan 1.2576 
and imteretellar” 

YOO 7"flishh has existed far 
7@ years. There" 

1G Pare several star suste 


me that have been” 
P20 ?"colonmized. 


Same sre an 
ly frontier " 
736 F"sastems., others sre ol 
der and mare" 
746 7?" develored. 
Tse ? ‘ 
Y6Q 7?" Each of you is the ca 
Ftain of tunn” 


Tra FT’ interstellar 
hires. You will" 
FSA P"trawel fream star 
m to star sustem, “ 

7S 2" buying and selling wer 
chandise. If sou" 

SOG 7" drive 3 Sood baraain y 
mU can make large" 

S1@ 7° erapits.” 


tradina = 


Suete 


a2 ? 

226 ?" As time goes on. each 
éttLar syttenm will" 

248 "slowly grow, amd its 
needs will chanse” : 

SSG "A star system that. roti 


is telling much" 
S68 uramivunm amd 
chesr1ly mats met." 
S78 Pave erncuah 
in 5 few years." 
266 2? 
S96 7" Yitr 
abort. taice” 
360 7" lisihtwears 
md cam carry" 
916 FP" ur to "W" tons of 
oo. Onlu class” 
926 7"T amd class II st. 
stems have " 
920 ?" banks 
‘xl Gh imter 


rst metal 


for &xrFoart. 


shires can travel 


im 4 week & 


card 


on them. 
est amd” 
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ee 


340 Pars momen acu dercosit. 
on ane Flamet is" 

S50 P"avalisble an another =— 
Provided there” 


S66 2" 42s a loceiibark. " 

ame ¢ 

Sea FP" tireont ier Fis ag oth 
eis are older amd more ewe] 


ome | 
330 REM t44BLOCK #2 
1068 "Have sll the 
Flased bears t' or 
161 IHPUT As 
1@206 7. 

163a IF Ags"y" 
ta 

1640 GOT “We 
1658 7" Set. uF 


THEM GoTO 145 


wer cai Sdn" 


1660 [MPUT As 

1G@7ra 7 

1668 IF AF="V" THEM GOTO 117 
i 

1698 7'Is this a restarts 
11@8 IHPUT AS 

1116 IF Ag="V" THEN GoTd ile 
a 

1iZe P"'How mans Flawere" 3 


1138 IMPUT Fe 
1146 IF P9S=2 
WH oGOTG 16838 — 
ASG F"2 Ta 1S Can 
1168 GOTO 1126 
11°6 GOTO 13148 
113 "Filenames 
1198 IHPUT AS 

1200 REM (Oren ald file 
,) 

1215 FEM FOR I=1 TO 12 
1226 REM CIneut fran old fil 
e:T$cTa. N01) 

1236 REM HEST I 

1241 BEM CImeut from old til 


AWD FS¢=12 THE 


Flas" 


at a 


1250 REM Wh. GS. NGe8o. 01.1.9 
TS. 55.9, » Ti. 54.H3.H4.H ! 
1266 REM CMAT RERD From old 
Pile: 

{1278 REM 5.7. 68.P,.0,4.0;G > 


1260 fei 

S REM ¢Close old file> 
GCTd 32388 

1318 7"Homw many Flawers's 
1328 INPUT Pa 
1Z38 + 

iS46 IF Fo2ek AND 
NH GOTO 137% 
IBSe "2 Toe 12 can 
1360 GOTO 13168 
{S76 ?' How many 
eyer:" 5 

1386 INPUT ; 
1388 7 


Pac=izZ THE 


Flas" 


shies Fer Fl 


a 


GoTa i37e 


Ha. THE} 


os Pye h 


1436 IF To¢=12 THEN GOTO i4r 
a 


1445 7" can’t heer track af 


more than 12 shire” 
1450 PRG" Flawerms times" ses 


shies makes" 3TS 
1466 GOTO 13768 
1478 TY How many stem 


bw 
2 


1488 INFUT S23 
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1430 7 
156 IF 
HW 1536 
1318 FP" Fram 
1824 GOTO 147a 
1338 FUEnter 
Se it) Sears s 
Sis IMPUT 
13514 + 

1566 IF *%>=1 AHO 
EM 153@ 


Sohe4 AWE Stets 
+ to Lh stars" 


tre lematr of g 


INTCH Se Te 


157 T'Choaose a Fositive int 
edger" 

1358 GOTO 1546 

159a Wo=Syy +e 

1669 7"What es the fax tomas 
© Cleuglle Sas 

1616 INPUT WW 

1621 7 

1638 IF We25 THEM GOTO 1464846 


1648 P'What os the minimum di 
stance betweer stars (lleuel] 
yw 1Ed"5 

1656 IMPUT D3 

1668 7 

1678 IF Oos=25 AND 
EH GaTC a 

16613 "Min sr 


Co>=1e@ TH 


acing 18. max 2 


eu 
1698 GOTO 16446 


1768 FT" How mares bids. or 

re (Usually 3d" 

1718 THFUT K3 

1728 7 

17°38 IF Ka<1 THEN GOTG irae 

1743 F"Set the ereovit marsin 
(1s2+ 304 cu Siew" 

1758 f"The hisher the 
the lower the 

1W6s F"Erofit 4..,Usually se 

ba za 

Par: Peamikeer "5 

THPUT ao 


afte 


nite 


eS 


eta 
For 


m0 90 00 02 @ ONAN TJ Ad 


oo 
A od ho 
i Gt 


_ 
re 
‘i 

Das 


0 0) —J 


a Waid! 
while!" 


»eeThis will tane 


1a Noe LEP AM AES CRD. 
26 REM #4¢BLOck #4. 1 


Se11,19=02 5012. 
THSP S33 
fei y<15 


1680 REM #rBLOCig 4.2 


1=6 


me Ree 


2486 


1980 Sis3 
i918 GOSUE 
1928 S1= 
1g@3@ GOS 
1946 
1958 


F458, SSG. 2 
a MENT 51 
REN vetsh£ 
198 FOR & 
igoe FOR Tad Tes 
Sta Sat 

A MEXT J 
ie Sls t 
t=1 
GOTO 2Aa36 

I=44 INTO 1d4¢RNDE 169945 

2 To Sint 
THE! GciTa 


peti 


THEM GOTG 2G 


Zed 
S630 
266.8 
pea Sa 
PSs baal 

2666 


bh 


HET J 


s=276 
2116 ee et 
2126 HEST 51 
2136 GOSUB Fisea 
Z214@ REM #4 BLOCK 
21S Ti=1 


#4. 4 


2166 7 
Zire ? 
2106 T"Cartains. rane sour 2h 
ies CUP to & letters-blanks- 


number-<. >" 
2130 FOR I = 
2269 7 
2210 FOR Fi=1 Ta Po 
BZ26 To1,.713=8:7T%2,712=@5 
»T13=6 
2230 TeS,TID=1S 
248 Tid. Ti 2=1GiTes.719=18 
S250 iis Teen 
226 Tis. Tio=1 
227i TiS. Tisv=pi 
2280 T¢ 19, T1i3="' 
£298 Tlili,7T139=Shea8 
2288 Tete 2. T1o=8 
2518 UTHELS  INECEY os" What d - 
Go wou christen sour ship #"5 


i Tie Toes 


TX 


IHPUT T$¢T1) 

1 Ti=T1i+l 

HEST Fl 

HEHT I 

REM task BLOCK #4. 5, 
Belk El Sa ae es 

Bo ..6io=6 

BCS. BLo=01 

Bc S.G13=V1 

HEAT Bd 
“CHAT HH" TR: ADES" 

2438 GOTO 32968 

FETT stacse 


GOSUES FOLLOW + 


245 ita Ri RET 


<PRONTIER > 
18 1G9-, S418 


2450 F= i 

208 GOSUBST SE 

2018 TF F=@ THEN 2466 

S026 Sr. S1o=8 

SOE RETURH 

20468 REM tec: {UNCER DEVELOPED 
2558 E= 166 

S06 GOSUE 2656 

Sor Sor. Slash 


RETURN 
FEM ceter <GEWELOPED > 
al S| 


A GOSUE Zeca 
Gt?.SL3=16 


2638 RETURH 

Z640 REM secre <GEMERFITE CO--OF 
DS > 

2658 RECRNO® 1G. SOE 

2668 YeRNDC lao +E s 

267m F=1 

2660 GOSUE 273a 

Z698 IF F=G@ THEM 2655 


27@0 RETURH 


ne FEM seaetee TEST STAR CO--OF 
DS 
on FEM FIRST COHVERT CO-Ur 


OS Ta HEST HALF GOARC: 
(continued on next page) 


77 


(continued from previous page) 

2730 OM H GOTO 2846. 2500.275 
a,2746 

2749 Z=K 


2758 H=-'/ 
2763 =z 


2778 


GaTazs4a 
2F7ea Y=~¥ 


2798 GUTOZE48 
2803 Z=X 
2610 X=¥ 
2820 Y=Z 


2834 REM SECOND) TEST PROXIMI 
TY 

2648 FOR J=1 Ta Si-1i 
2650 IF SORKCK-SK11. J) T2407 
-S$C12, J09T29>=D9 THEN 26:30 
2668 F=@ 

26°79 RETURN 

2888 NEXT J 

2690 REM FIHALLY. ENTER CO-OR 
OS AND INCRENEHT HALF-EGARL 
CTR 

290 SCLL,S19=INTCR2 
291 SC12,S19=I1HTiY > 

2028 H=1+(Hs=3)4H 

2958 RETURH 

29460 REM acsDFITA FOR ECCMOME 
TRIC MODEL FOLLOWS 41+ 

2950 REM MODEL #1 

2965 DATA = ieee “ete tal , Gensel, 
Sopp tiny (2g, Vary cee Cream em Se Wi ro i 
li toms Laie 


2976 DATA 1.4. 5..55.75, 27S | 


eT te o MPa san Niet ao alo adatoms 


2908 DATA SOs aoe ais 
2990 FOR Se=8 TO 12 
SGRG FOR Yi=8@ To 12 


BALE Ts 


Sed FOR TOS 
SOG FOR veaTQ12 
BOSE BONN. YY D=e 
SFG MET yy 

3GG@ NEXT 
3094 FOR 
S18@ FOR 4 
311G SCH 


S148 RETURH 


31a 


Si6e@ FTAECSIS"Meow identity y 


ourese Lunes." 

Eula) 

Zlaea FOR I=1 To Fs 
S136 2?" Cartsim "sie 
3289 IWPUT HECI> 
32160 NEXT I 

226 FETURH 

3236 EHD 

3248 DEF FHMC. 'Y> 
B20 IF &CY THEM FPNEETLUPH ‘4 
32618 FHENHD & 

32748 RETURN 

32660 ERASE" TRE" 


S29 COPEN #16,."0","TROW" 


S388 MAT WRITE #14.5,.7,B.0.C6 


2F. 0G 

3316 FOR I=1 TO 12 

3320 PRINT #16, 7S¢ 19. NECID 
3338 HEXT I 

3340 WRITE #18,W.09,.K9.89.D1 
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SKLsP9.79. S93. YS) KYL RF GIG 
»51.T1.R.H3.H4 

3356 CLOSE #10 

3364 LCIRDGO" SEDRAT” 


SEORAT 
18 carer eere RS ues: cuteut to th 
2 Primer > st 

26 “#tr O7ic is ds 


SG “suer KUSES LF .445K!! SHOC 
K HORECR > kc 

46 eo Bs Sine 

SQ 7: cle Te Mer th. > ae: 

6c $2 Hamover st. > abit 
FQ “+t <Brightom. # btek 


BE “Hess 

9@ CLEAR Same. 1 

1@@ GOSUE 7930 

DEM Sebe, Vos. none. | 2 ene 
127,6°3,123 

128 Z2s=" LURE NET H 

E MED SOFT GEMS" 

DIM Mk6.3).C086.3> 

DIM G#i12> 

DIM Fxe2. e689. G"6) 

GOUSUE F2ea 

ati < STAR, TRADERS > sett 
ace MATA MODLILES a 

fen: 2SET UF CALENDER: AND 
STAR: SYSTEM NAMES > 

268, CH=" JAHPEEMARFFRMAY TUN TL 
LAUGSEF OD THOME" 

210. 5%="S0L PROSHELLCEMTIINS 
KE THDUMEMOTEY CRE BOY GI VAMREEF 
Locus" 

220 S$5$+ "RE TSPATE” 
23 “tk <5 15 THE STAR 
M IHFC ARRAY > #4: 

24Q far £7 15 THE TRADING ‘SH 
IP ARRAYS tok 

258 “ee <TS 1S THE TRADING 5 
HIF NAME STRING? #4: 
260 “re <P COHTAINS 
PRICES ON THE 
es 

Fea) ape 
CES ass 

28Q “4st: 

UNTS > s+ 

2390 RESTORE 328 

2eG FOR Me=1 TO 6 

BiG RERO GR) 

326 NEXT ¥é 

33@ DATA 5e@a,3568.40aG. 4580 
3888, sae 

34@ Nf=" UR: 
MED SQFT GENS" ; 

a5@ “#e <FHE COMPUTES THE FF: 
ICE WIMDCW! THRGLIGH WHICH A> 

KK 

360 “++ <BID IS ACCEPTABLE F 
OF FURTHER: HAGGLING? -+ 

37@ DEF FHZ¢H = (FN OKI. SCH 

CT FAYE Hoe OC 24RBSCSCTL. Sh 
94K1 

38@Q DEF FHYCS3=-—<KSABSCSK 11 
gS > 

39@ “a <FS 15 THE SPEED OF 
A SHIP IN LIGHTYEARS FER DFINY 
RAE 


SYSTE 


THE FAIR 
LOCAL PLANET > 
<0) HAS THE FIXED PRI 


<6 HAS THE BANK ACC 


NET HE 


s0@ “ee <O5 1S THE MINIMUM 
ISTANCE SETWEEH STARS > se 
414 “He << 15 THE FROBABILIT 


secunt Fa. 


YoOF A DELAY > a 

$2@ “+4 <KG 15 THE MAM NUMEE 
FEOF BIDDING ROUNDS? cH 

$30 “ae <ll IS THE MAR WETGHT 
OFF TRADING SHIFYS CARGID + 
* 
440 “Hr <ho COMTROLS THE PRG 
FIT MARGING 

$50 “H+ <G9 15S THE 
EVELCFMENT #4 


STELLER © 
IMCREMENMT se 


+68 career 
4P@ “#stee <SBLOCK #5 at: 
SG Fash 


$9@ I=BRK¢a> 

=0@ IF R=1 THEM S36 
HS= 1 H4=1 

S28 GOTO Fle 

338 GOSUE S358 

S46 GOSUE 6550 

o5@ FOR T2=1 Ta TS 
SéG@ IF T2=T1 THEM 68a 


sf Len T2-Lo+64+1 
36H SR=TCS, TZ? 


S9@ IF S3=@ THEN 65 
GR S4=50.5353 
BELG MP=INT ECTS. Tz9-1 ose 


626 LFeSeMr+1 
656 LoSTCo. T29-FeeMF 


84Q@ 77TECTSoa" is enroute to 
"SIDE. S#. 54.495" ETA st "aM 
TS Csr cee oase yn Laaseene see MeO 
aie ct 

656 HET TZ 
660 SS=ThS, 71 
57a a 
be Tl=1:T2= 
698 54=5¢65.55 
FOG LEcTl--Loese 

TAG 2) Sic yea er et eer. 
ut to leave "SMIDSCS$, 54.4) 
r2G GOTO 2958 

GOSUE 6554 

GOSUE 4550 

FSQ Sl=1:T1=1:L1=1 

76a ? 


"All ships start at. Sal 


6 P"Fidvices Wisit the clas 
2 ITI] and Tu" 

TO Psaystems...Sal and the 
class II eters” 

Sa@ P"Froduce a lét. of HE.ME | 
D and SOFT; which" 

SIG ?"the rPoorer star tyeten 
¢ (Class ITT and” 

B20 7" omeed. Also. the Foor 


Stars Froduce” 


B36 ?"the raw soods:UR,MET.G 
EMS that acu cam” 

4G 7"breingd back to Sol amd 
the 


e¢lass II” 
BSG 7" syeteme im 
S66 7 

B76 F"Studyu the mar and curr 


trade." 


ent price charts” 
8G P"carefullya...Clase I an 
d II etare make” 
890 Plexcellent trading Fart 


ners with clsze" 

966 F"1II aor IU stars 
91@ FOR Ii=1 TO T3-Fo 
920 FOR Fi=1 TO FS 
33a 7? ao 

94@ STHCPi-Lo4+6+ 1 

950 POECPLiOG". which 


star wi 
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A 


i eTScTis" 
360 GOSUE Sr4a 
37@ LI=L1+6 
98G@ Ti=Ti+1 
398 HEST Fi 


travel tits 


16@@ NEXT 11 

1GQ1B 74 

1@204 “asset CELOCK #65 sat 
IGRI Ae 

16413 fie ae: 

1G5@ V=TC1G. 

1468 T1=1 

1678 FOR I=2 Ta T93 

1@S@ IF Tiie.1><'’ THEN 1128 
1@3@ IF Té1@.1>>5¥ THEM 1158 
1143 IF T¢S.19>0 THEM 1156 
1116 IF T¢9.73=D FIND REND 1a 


>. THEN 1158 
1128 O=T¢9,15 
113€@ Y=T¢1G.1) 
1144 T1=I 

115@ HEXT I 

1166 IF Y1="' THEH 
11°78 B1l=1 

118@ V1=¥ 

1198 TZ=T1 

1266 GOSUE 45546 


1376 


1Z16 IF V1l<>2871 THEN 1286 
122) GOSUE 6144 

1238 ?"The last year of this 
dame is "3''93 


1246 ?"but if you want to au 

it before then" 

1258 ?"you can tyre ~ 

8 your next Fart” 

1260 ?"of call...This will w 

rite to s file so" 

1276 ?'scu carn continue late 

rt. ou 

1288 T1=T2 

1298 IF V¥1<V¥3 THEN 1376 

1366 GOSUE 6146 

fee GOSUB fS1lea 
1328 ?"End of dame” 

1336 ?"Hew same” 5 

134 INPUT AF 

13508 IF Af="N" THEN 

13608 LOADGO' TRADES” 

1378 D1=C 

1386 MEINTC“D1-19-385 

1338 L=a+M+i 

1448 7 

1416 * 

147 PU see a 

143@ 2"4 "SMIDScCs,b.39301-5 

Best Tay 

14414 HS=L 

1458 H4=01-S84h 

1469 Le=<T1-1o4+6+1 

1475 S1=T’S. Tis 

1486 MESts.51> 

1498 37 "STSCTIIs" has 

2edomnm “aM IDSCSe.M. 49 

15GB ON Teiz,.Tis+1 GOTO 1686 

» 1646, 1628,1516 

1518 IF TIMN¢+49>53 THEM 166 

IS2H Th11.7TL=INTiTe ii. Tloa-2 

> 

1S3G Tl1. Tis=INTK TC. Tia 

. StRHD 1453 

154G@ Tes, TLs=IbTete2, Tiaeci— 

. SERING 1993 

ISS TS. TL S=IHTeTeS. Tian 1- 

2 SKRND TS 169 >> 

1568 Tid. TL =IHTiT¢4. 71 oeci- 


SAVE” a 


F246 


land 
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- SEND 14> os 
Sra Tks. T15=INT 
~SERND 14955 
1589 Te6, TLo=INTE TSS. Tl +R 
L135 

1598 Ter. Tis=Tl1,7T1is4+ Tce. Tl? 
4TL STL O+T C4. 713 

166@ ?"S Weeks late....Firat 
© attack midvouwase" 

1618 GOTa 1488 

1620" 2722 
ot Lost, Sorry 
1636 GOTO 1638 

1646 f"l leek late..... 
uter’s migtake~*" 

16S “ek 

1666 “seer <FRIMT CARGO STRTU 
& FOR CURRENT SHIPS sks 

16P°Q “4k 

1668 FH2 

1651 TH2."F on 
met. wt!’ 

17GG@ FRIHT#HZ. USING 1718. To 
US eo LP 22 T coon Fehon 3 UB an fs peda CV Yor fas 
> .7%, 11), 705,713.76, 119.7 
87,71) 


HTS. That i= 


Weeks labe....°hle = 


vin 


* Cc 


bared Mes" 


1718 | ###HHHH ## ## 
## ## SY HHH ab 

#4 

172 THE: THE 

1738 IF QG=1 THEM RETURN 

1749 “4 

1758 “+e BLOCK #7 > 44k 

BUCKETS) ass 

1778 GOSUE S4aq 

17S * 

1798 ?"We are busing?” 

1865 J1=1 

1616 FOR T1i=1 To 6 


1620 IF StIi.51>>=6 GR TcI1., 
hil> ae THEN 2168 

1636 ?TABOS> sMIDECNE, T1.695" 
We meed "S-INTCSt 11. 51593" 
units. "3 

1848 F"How mane are you sel] 
ina’; 

1853 GOSUE Sara 

1668 IF #=@ THEN 2166 

18768 IF s#£=TCrl.T1> THEM 131 
a 

1988 7TABCSoa"You onla have 
MSURL1s 71903" unite in sour fh 
ela” 

1698 FTRBCSSs 

12@a8 GOTO 18440 

1918 IF w<=24-IHTCSc11,.51399T 
HEH 1948 


19268 HH24+-IHT¢Sctl1,&13> 
1926 PTRE CS able” pt) WEniceiine Gas 
$43" umite. 

1948 FOR Ki=1 To Ko 
1958 IF Kis >FHMC KS, 25 
388 
1968 
pis 
1976 GOTO 2688 
198 P'’We offer "5 
19358 YO={Li¢+lo+#1ers 
2065 FIGE+INTCSE-BS4eP¢ 11 ott 
222s" What do wou bid's 
2@18 IHMPUT 


THEN 1 


PTAC S)s"Qur finsl afte 


2626 IF YOPLTIMM/1G AND <P 
C11 948418 THEN 2856 


236 7TABCS3 3 "Watch 
ing. ..7Tre assim” 


‘AD Late 


2646 GOTO 1938 
ZOaa IF Mewes oy 
26450 IF WoC +FH2 
THEN 2838 

28708 FOlio=. Stl io+. seit 
2486 HET K1 

20360 ?TAB SS s"We- 11 
= ome" 


2168 GOTO 2166 


THEM 2114 
a a “KF ¢ I 1 a +“ 


Fats thi 


2116 TTHBCSos "Well bus!” 
212@ TC11, T19=TL11.T19-# 
2138 Tee. TI=TOP. Tl otekee Ligh 
> 

2149 Teli. T1>.=T611,71 944 
215@ S¢11:519=5¢11,519+# 
2168 J1=J1+6 

21°06 HEXT 11 

2168 7 

29H 7 + 

2268 “see CBLOCK #5 cback 
2215 ek 

2224 Pe Pts 
2238 GG=1 

2249 GOSUE 166 


22508 GG=A 


2268 7"We sree selling: " 
Z2rQa Ji=1 
22388 FOR Ii=1 TO & 


2294 IF G¢Iiosx 
<1 THEN 2758 
2368 IF [1=4 
THEN 27°58 
2318 ?PTABCS> eM IOS INE. T1625" 


= GF S€ Tis S12 


AMD Ter. T193= 


uP te "STHTRSel’. Sige" ura 
tes, ee 
23239 "How many sre ‘sou Busi 
mas 
2336 GOSUE Gara 
2348 IF #=6@ THEN 2756 
2308 IF [Tiy4 OF X47. Ti oan 
THEN 2414 
F368 TTRECS 03" Your have "STC 
Yelids" tone stoard. so "Ess 
2Z23P8 7" tone ruts ok oer" 
2280 STARCSos"the "sls" tan 


Paty * 


ZI3 FTABCS & 

2488 GOTO 2326 

2416 IF ®£=S011,.519 THe 245 
a 

2426 ?TABCSo s"We omnis haw ” 
Fives TL. S105 unite 


2430 ?TAECS33 

2448 GOTO 2326 

2450 FOR Ki=1 To Ke 

2460 IF Ki<SFNMCKS » 2 
24°38 


THEN 


243768 7 TRECS33 "Gur final of f 
eres 

2488 Guta 2508 

S498 STABCS2 a "We wart stecut. 
Le} 

258 FIGE#IHNT. .G@litPetioes+, 
Pe 

2518 7'""our affer"; 

2oLZe IWPUT 

2550 IF YoReliots-1@ AND Yk 


R11 9484:1@ THEN 
2590 STABCS> s "Watch 
ing... Tra saaim" 
2958 GOTO 2498 

2568 IF WS=PCl1 os 

Sse Yok —-Ane 
THEN 26am 


25608 
your tear 


THEN 2626 
CMDS CT LEM 


(continued on next page) 
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(continued from previous page) 


2508 POTIO=, GHP CT 1+. aye 
2098 MEST K1. 

2666 PTABCSS"That = toc low 
26148 GOTO 2F°5@ 

2620 1F S<=TCdl. Ti? THEM 2a 
a 

26319 Tile. Ti >= 

2648 TTARCSos "Sou bid £55" 
But you have only £°sTe11, Ti 
> 


26S GOSUE 
2666 IF S07 


S336 
512416 GR Tk11.T 


1D +E Cl aB THEN 2608 
SOP a STAR S35 
GOSUE Share 


Fea 


S690 IF WoTiil. 71> THEN 2666 
2780 PVRS Sols) Soe] el 


2718 TelisTLs=Tali. Tio+e% 
Sree Tord =e dl see TTS 
1] 
2rog S011.S29sSc11,S519-# 
Sei Tiel THT. Tio 
2roe Jl=Ji+6 
2760 HEST 11 
E7PR 7 ak 
2768 Sadek SBLOCK Geo setck 
SPO 7 tok 
eae GOSUE FISH 
G18 TF S¢F.512418 OR T611,T 
14861, B1l>=8 THEM 2ese 
2028 7 
Fea GIISLIES ber irl S 
Zo48 7 
S058 F'You are om "SMIDFSs, 
M.4> 
2658 F"What 1s sour mest For 
to of call"; 
2EPQ SC? .S19=5¢07. 51 9+, 8S+RND 
{1Gs425 
2658 GOSUE 3746 
2OSI “st 
23e8 ee <BLOCK #18. 1> sets 
BOIL Was 


2920 I=@ 
2934 FOR I=1 Ta 6 


2040 IF 5¢1,51)2=8 THEN 2976 
2956 IF S¢I.51)<G¢1> THEM 31 
26 


2960 J=J+1 
2978 NEXT I 
2750) WE ce) 
S9S “she 
SEG “bat 


THEM 2128 


SBLOCK #1@.2> shat 


3e18 ° 

3a28 5 2SSe7. S19 +03 

3030 GG=S¢7.51> 

36438 IF Gass AND Geeoia AND 


G@i315 THEN S128 
SOS GOSUE B21 


2468 GOSUE 6146 

SGrG FHI. "Star sustenm "sSCS 
CG,51).,5€58,52943555" 1s mom & 
clase"'3 

SOGQ FHE.DEs" eyetlen" 

S@BH Hk 

SiGe “4+ <BLOCK #16, 3) det 

SLLG “He 

SizZ8 IF 53=15 THEN 1448 


S138 
3146 
S158 
3168 
3178 


J=@ 

FOR I=1 To 33 

J=J4n07 Tw he 

NEST I 
P#2."Develormerntsl stat 


80 


us of Galaxy is "sJ«S3 
3186 IF ¢€J75'39¢7 THEN 1646 
Zig “+ <A NEW STAR IS BORH 
Heo + PING! 
S269 S1=55+1259=53+1 
3218 GOSUE 633a 
GOISUE S3a8 
5"3,515=D1 
SZ4@ 2018,.5159=V1 
FCF J=1 To 6 
4 


S260 SJ, 519=6 


S27re HEAT J 

3286 GOSUE 6146 

3238 TH. "A mew star sweeten 
has been discovered!" 

Z3GG THZ. "It is a clase I" 
S331@ YH. "And its a ie 
35S 0508 Sys 1 ds Sc, S12 

S326 GCSUE Sse 


B28 GOTO Lada 
BSF sk 


LGOSUES FOLLOWS st 
bart 
BS6G tc <FROMTIER > skeet 


EMOd 182—,. 2+ 1a 
Jr SkRHD ¢ 16) 
IF CABS eR o< 25 AMD CVK25 2 


eons 
Ooch 


243 
THEN 
3418 
S428 
S434 
2440 
B45 FE 
S468 7 tek 
3478 
peers to cS 

B4S0 et 

3499 “ek <PIRST.COMVERT CO-G 
RDS TO WEST HALF-GORRDS sc 
S568 GOTO H OF S214. 3178. 315 
4,3116 

pa oat 3 LK 


LR 


Sa 18 
3618 
368G #4 <SECOND.TEST PROMIMI 
Ue se 
3619 FOR J=1 TG 51-1 
S620 IF 


SARC KH-SCL1, D9 T2+e 

-5¢12,3991292=09 THEN 3650 

3630 F=0 

364 RETURN 

3650 NEXT J 

3660 “ce FINALLY. ENTER COO 

RDS ANC: IMCRENEMT HALF-BORRD 
COLINTER? 


S6F4 Se1i. SLI=THT He) 
S6GH SCle.519=INTC'YD 
BO98 H=1l+{He=39+H 

Sr@ea RETURH 

S718 “4 

372@ “44ee <NEST ETAS see 
SPS tk 

3744 INPUT AF 

3r56 FOR I=1 TO 59 

Sf76Q J=SC5.,15 

B7ra IF LEFTSCAS. 49=MIDS CSE, 


J.49 THEN 41986 
SVB HEST I 


S79@ IF Ag<>"TRAVEL” THEM 33 


14a 
Seu 
Sei 
Sé20 
Beach 
3e40 
ta 
ZE6G8 


FOR Sr=1 Ta TS 
IF S7=T1 THEN 339 
S35=T06.5%9 
S4=566.539 
L={S7-1)+6+1 
MP=IMT CTS. 57 9-19-38) 
LF=SeMr+ 1 
LE=T 04. 579-3a4Mr 
PTSCS795" if enroute to 
"SMIDSCSE. 54,455" ETH at " 
MIDSCCHE.LT S95" "FLO". "sTCl 
4,71) 
3898 
3303 
3318 
2920 
ea 5) 
3938 
S94a 


HEAT Si? 
GOTO 4168 


IF A#<>"STATUS" THEM 


GCSE 511@ 

GOT 4166 

IF Af<3"FRICES" THEN 39 
4 GOSUE 4376 

@ GOTO 4164 

@ IF Af<>"ETA" 

A GOSUB 63236 

4 GOTO 4156 

IF AS<>"SHUE” 
4 GOSUE 84308 

IF AS="STOR" 

ee Ae< > "MAP" 

Se a 


THEM 4614 


THEN 4838 


THEN 652 
THEM 48" 


ba aa “a16a 
IF Af 2 "CARGO" THEM 412 
GOSUB BS 38 
GOTO 4168 
IF ASS >"REPORT" THEM 41 
GOSUB 45 
a GOTO 4188 
PASS" 1S rot 
this seme" 
7 "Nest star's 
GOTG Sra 
Tis. T1L3= 

$196 IF 14551 THEN 4224 
$208 T"Chacse a different. 
ar system to visit" 
$218 GOTO 4166 
$226 DZ=SHECCSC11.519-Sc¢11.1 
29924+05012,519-So1l 207 so T2902 F 
=] 5 

238 D2=INTiDZ> 
$246 IF RNDCIBdI3KKa- 
346 
4260 ON I GOTO 4314, 4296,427 
@ 
$273 7°Shir does mot Fass im 
erection" s 


38 


& 6tar mat 


“8 
HT ee uy 


et 


2? THEN 4 


4285 GOTO 4326 
$299 ?"Crewmen demand vacati 
ar" 3 

$36@ GOTO 4326 
$319 T"Local holiday saon"s 
4320 7"..."315" Week delay.” 
$330 b2=Pp2+r4+I 
4349 TLS. TLII=TCKS.T194D2 
$350 IF T¢9.719¢=360 THEN 43 
bed 5] 
4360 TC9,.7T19=TC3.7T19-36a 
4378 T£19.719=Ti10,T1>+1 


$388 MEINT OC TCS, Tid-19730) 
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== - i (2! Gane a 


4390 L=S4r+1 

440 7"The ETA at "sMIDSCSS. 

J2435" is "“SMIDS<C$sL,395" “ 
TOF. TL I—Bereh gs" "TCG. TLD 

S410 “ee 

4420 “ree <UPDATE ETA PLUS R 

ANDON DELAY FACTOR <@.1,2 OR 
3 WEEKS) > sect 

4430 fe 

4440 T= CIMTERMDC 10247 241 DC 
CRN CLE PCG 2) 39 

4459 IF 1>3 THEN 4446 

4469 TO3,TIISTCS T1474! 

4470 IF TC9.TI2S=36G THEN 45 

ae 

4480 169, TIDSTK 9.719388 

4498 TCG, TL9=TL1a. T1941 

4500 TC12,TL9=1 

4510 RETURM 


4520 “ast . 
4530 mene SREPORT > ti 
ASG tt 


$5519 GUSUB 6146 

4560 TH? THE C1 Gash Ibs 
Ss" "SHds". "Ss'hs TAE 
AARL' REPORT #"a41—-z059 
4578 TH? 

$550 FH 

$590 IF Yi<=2@ra@ THEM 4638 
$608 GOSUE 43278 


Corsmior co] it. 


| 4650-7#2." He 


Greve lored” 
4668 742." TI] Underdese] 
cored” 
4670 742." IW Frontier" 
4680 7H2 


4690 FH? 
$7PO8 FHS.“ Merchsndises " 
$710 7#2." UF Uraniwn” 


$720 FHS." MET Metal." 
4730 7HE." HE Hess Esisi 
Fment” 

$740 ?#2." MED Medicime" 
$758 TH2,"° SOFT Cameuter $ 


oftware" 


4768 7H#2,." GEMS Star Gens" 
$77 TH? 

4$78R 7 

$796 7"Each trading shir can 


carry max" sly 
4606 ?"tons carda.”" 
4014 ?7"Star Gems and Comrute 
yr Software, which” 
$820 f'aren“t sold tu the to 
redan’t ceaunt." 
4838 7 
4840 7 
$856 GCSue 
4868 RETURH 
487°GQ T#2. TREC 269 s"Current ere 
ice=" 
4880 TH2 
$898 TH? 
$968 TH#2. "Hamme 
4910 7H2 
$928 SS=S1 
$930 FOR Si=1 Ta 3a 
$948 GOSUE 54a 
495a FOR I=1 Ta 6 
$968 FPOID=SGNCSC1,5190#P C13 


4378 


clases" 5225 
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4$397°@ NEXT I 

$986 GOSUB 6216 

$998 PRINT#2. MIDS{(SF.5°5.,51 

Ds4a5 

SQ PRINT#H2, Ce& 3 

S616 PRINT#2.USING Seze, Fut 

2PL2>. PCS. P64, F6C59.P 769 

Sazea ! HHHHH HHHHH HEHEHE 
HHHHH HHHHH HHHHH 

SO38 IF S172 >INTCS1<-2) THEN 
5@5a 

G43 

S458 

S@6 

Sere 

S@8H 


7#2 
NEXT S1 
S1=53 
TH] 
PHZ. UC +7 Pe: 


Ud) 
tt 
=! 
iri] 
‘fe 
IT 
e 
— 
a) 
al 
ui 


and “-" mearne tuswinss” 

SG9R8 RETURN 

S168 7 

2116 7 

Sl26 7TABCZ2>5"CAPTAINS"” 
Sg) S 

Side + 

SiSe@ T#Z. "CAPTAIH $0 
N SHIF'S ¢ IN SANK CHEG 
GES TOTALS" 

Si68 ?#2. "-—---------~-~-~--- > 
517@ For Bl=1 Ta FS 

£186 GOSUE 6824 

5198 NEST &1 

S266 FOR Pl=1 TO FY 

Sieve) = 

see8 M1l=8s Me=a 

S238 FOR Ii=8- Ta T9-P3-1 
S248 ML=M1+To11.P3*I1+F1 > 


s2éo8 FOR K=1 To 5 
S268 MESN2+T ik. Poe LiF 1 ott ck 


> 
SZ27@ 
S238 
2298 
5308 


2516 


NEXT E 
NEXT I1 
Sr=cPl—-1)+*6+1 
MS=M2+M1+EC1,F19 
THE LP 1D 

S328 FRINT#H#2.USING 333 
Bei.PL>.N2Z-MNS’“USING 4az6 
aace . HHFRH 
#¥# HHHHHHH SHHHTHE 
HHHRHRHH 

NEXT: Fl 

HZ THES THE 

RETURN 

Bare ot 3 

eee PRICES? toe 


M1. 


3345 
S358 
S366 
Bore 
5388 
SS9B 7k 

S4G0 Fl si-cSeF. 51) s=S9-f Str, 
S13>=189 

5418 Dz=12*¢71~-5£14,51994+¢D1 
—$09.515)-38 

S42a FoR I=1 TO 6 

S45 GUIpHci+Se Polo lSa4ecme 
I,Rizv#Ser7. 5194+C01,R199 

S440 IF ABSCGCI>9>.4@1 THEN 5 
478 

S459 Fe lo=G6 

5464 GOTO Shae 

S4rQ S¢7.51>2=S5GH%0¢199+FHNCA 
BocGelo#1lay ABSCSC1T. 219402 
#G“ 1939 - 
S4Q@ Pcl osOe1d#¢1-SGHeset 1.51 
D#HeABSeS¢ 1. S12 “(Gi ld #K2 999 
5496 Pol s=1Gea4+INTcre lo-iee+. 
5) 


25G8 NEXT I 


35186 5¢9,.5139=D1 

su28 S018. 519=4'1 

S538 RETURN 

SOF “ak 

SSS dt CRANE CALL ae 
SoGR otk 

Sarvs 2" Do you wish to visit 


the local tank's 
S538 IMFUT As 
S998 IF Ag="4" 
3686 RETURN 
5616 GOSUB S924 
5628 GOSUB Saze 
S63@ PTABKS a" You have 
1.8193" in the bank" 
Sed STAR CSos"And $5 7C11. 71 
23" on sour shir” 

S656 IF 6¢€1,.6813=8 THEN Soi6 
S66@ PTABC1IG 2s "Haw much do 
mu Wish to withdrsw" > 
Sere TIMPUT = 

S6ea 7 

S698 PTABCIG@OS "You have 
Withdrsur £32 

S766 ?TABL IGS "Are you sure 
about thiz'"s 


THEN S616 


#" 3EK 


wet 


571@ INPUT Mast 

Sr2a 7 

S730 IF s@¢="H" THEN S664 
Sr4Q@ IF &<¢=6C1.61)9 THEN Srre 
3730 ?TABCLIOS"Too muchs "3s 
576@ GOTO 5ésa 

a7re@oIF 2<=0 THEN Scia 

S788 601, B19=601,819-2 

Sr398 TO11,.719=T¢11,T713+2 
S8@8 RETURH 

S618 TTABCS? 3s "How much do ye 
wwich to derosit's 


Se@2 IMPUT = 

Set@ IF S>=G@ THEN Sc6a 

SE4h PTABCSo s"ytou can’t dera 
sit 4 messtive rumber-” 

seo GUTO S816 


S668 IF Z22=Ti11,71> THEH 5a9 
a 
SS7rG@ PTABC Ss "You have £° TC 


11.7135" an ‘acur 
S@Gea GOTTA Ssig 
5e9@ T611.7T19=7T611,.719-2 
S968 BLL, BLlosbc1.61>+2 
S318 RETURN 
S9SH “4k <B> be 
S93 61=T1 
S348 FOR I=1 To 53-F9 
S35@ IF 81.=F9 THEN S238 
S958 E1=61-F 3 
S9rQ@ NEXT I 
5938@ RETUENM 

cae 


5998 
S@GO “a+: BANK UPDATE > 
o shetty 


6618 
BCL. BLasbol, Bl aee1+. Got 


shir" 


tok 


6028 
fY1I-BCS.B19+6D1-8C2,.6819 5-268 
>») 


6038 B¢2.619=01 

6648 BCS. Bls=¥1 

6855 RETIRE 

668 “4 <IMPUT> ce 

6679 INPUT 

66388 IF INTCMO=4 AND #>=G TH 
EW 6128 


6698 7TABCSos"TurPe a “O° if 

ou Want to Fase this one" 

B1GS TTABL SO s"But mo nesiativ 
(continued on next page) 


81 


(continued from previous page) 


decimal." 
GOTO Bere 
RETURM 
“ace < GAD 
242 


e= or 
£118 
E128 
6156 
6148 
S158 TH. 

6168 7#2. TABC1S9." seks GEHMERA 
Lo ANNOUMCE MET te" 
O1ra THE. 

2H, 

RETURN 

i ce SG OL So 
OH Scr. 951lo-54+1 
1. 6246. 6226 
Of= ” J W 
S258 RETURN 
6248 [C$=" 
6258 RETURH 
6266 $=" 
6278 RETURM 
6286 D$=" 
6298 RETURN 
6368 
6216 


i 


II" 
III” 


yeu 


2 HAMED tek 
bay oye 
life 
T=1 
S58 GOTO 6438 

I=4# INT Ci4d*#RH0 149345 

MH FOR J=2 TO Si-1 

ie I=S08, 09 THEN 6360 
HEAT J 

$08, 51>=] 

RETURN 

6420 “ak 

6438 “det < SAVE GAME ON FILE 
HEHEHE 
449 
6458 
E468 
6476 


Ralienfteal 


5131 THEN 636@ 


as 

2° Fi lersme" s 

THPUT Bt 

REM “Gren file “BS“> 
E498 REM FOR I=1 TO 12 

S498 REM (Write ta Pile: T#eT 
2,:Q$¢12 > 


Bo86 REM NEST I 
651@ REM CWrite to filer. (3 
Ee Aes Loa als tect a tects Mike 


S1.HS,H4.H 3 

6528 REM CMAT WRITE to file: 
5S. tebor .G. iM. Gt. G 

6538 EMD 

Bote 7 atk 


Boo “tsk SPRINT STAR MAF + 
Be 

S5GG “te 

E57a 7 : 

Bac” Foon VES Wine 
Beas TH » TRIB 2G13 5 keke eke 
eas! 

BOG TH2 

6e1G FEF Li=1s TO -15 STEF~1 
6626 IF Liste THEN 665 

6658 Lge" 1 —-~-1----1--=-]-—— 
ee ee 8 
= 1 ll 

6648 GOTO 6raa 

665 Lgs" 

6666 IF ABSCLIO“S=IMNTCABS CLI 


2732 THEN 8634 

G67 LE=LEFTS(LS.2524"1"+RIG 
HT#2Lé. LEH <LS 9-25) 
6688 GOTO érae 


82 


669@ LS=LEFTS«LE. 
HT$cL#. LEH ® L#)-26) 
os oo 


S40 "+R 1G 


or ao aS] 
Ge S1l=2 70 53 
Po Sites tor= so OR Sole 


THEN 6shu 
HISIMT(264+5011,510-2) 
7 hie L¥.81. 189="8 q 


tm & = a 


677O MIPSC LS, K1L4+1. 49=MIDSC5t 
253,519.49 

6786 GOSUE6268 

6798 MIDS L$. H1+6, SI=NI DSC OS 


SR FEED) 

pated $515 ela - 

6G16 5 

BSS = Sy 

4530 THE LS 

6ese NEXT L1 

6a58 He 

6360 F#2. "The war is 186 lig 
hit-veare bu 166 lisht—-years” 
BEra F#HE."s0 the crass lines 
mark ter lisht-sesr distance 
BESS RETUF¢ 

6698 THE 

6366 PHS. "S an hosed ssi" 
nett. weight." 

6916 P#H2.USING 1718.TC11,T19 


161,719, Te2sT 1s 
-T1>.T2S, T2976, 
“USING 1544 
6928 RETURN 
6938 SST, 
a oes"" 

@ FOR I = 1 Ta 
S4=5 (8. 1) 
IF SB=I THEN 7a16 
ZEHZS+MIDSCSH. S449 
Zs=zge"" 

S4=54+4 

§ NEXT I 

raee TEs 

738 Ze="" 

Fede 7 

7@5G FOR I =1 Ta $3 

7@6G IF S3=I THENTZa0 

FEA DS=SOR6CSCL1, 539-0110 1 
> TZHCSKIZ, SBIASCIZ. 1 TDI 
3 

PERE DA=DEeCL+TL 7, TLIMET LP, T 
1) She, S>-“t> 


TES.T19.7T44 
el Bit) Ceol 


Ti? 


--~ 
S'4 


F093 DZ=INTCDZ> 
FIG DP=TC9, TL 4+D2 
FIG IF DF<=36G THEN 7130 
FZ DP=DF-7E0 

| PIS MEINTCxD?-19/389 
714 L=s4n+1 
715@ Z#=ZE+MIDSKCE.L 3? 
FIGH SEZE+STRECD7-3H4M? 
717@ IF DF-3GeM 210 THEN 719 
a 
PIG ZEsZE+" 
F198 ZE=ZF+" 
7208 MEXT I 


YZ21H PE 

feces 

Y236 RETURH 

24a EMD 

P25 748 

T26@ “+44 <READ GAME FROM C1 
SC CTRDUD > see: 


73SH 
734 
Pace 
F368 
Tat ra) 
r 7388 
F39G 
74@u 
F418 
7420 
7430 
r44@ 
F4oa 
7468 
Yara 
74s 
7498 
FSsQa 
r o51G 
TSZe 
ess) 
7548 
7ssa 
7568 
Fare 
Foss 
Tvs 
FEHR 
F611 
Yo2Z 
FESa 
Fos 
tare 5) 
Fesa 
rere 
7; S6Sis 
Osa 
Tae 
7rl1a 
a gels) 
rsa 
Fra 
roe 
ard =) 5) 
T7rre 
Tree 
>P9G 
7TSOe 


SSeS e Oe Coe 


7 Acs 


CPEN#1@. "I". "TROW" 


FOR I=@ TQ 12 
FOR J=@ TO 15 
INPUT#1@.5¢1,53> 
HEXT J 

NEXT I 
FOF I=@ Ta 12 
Far J=@ TO 12 
INFUT#1G. TCI. 7) 
HERT J 

NEXT I 
Far I=@ TO 3 
FOR J=4 Ta 12 
IMPUT #14.6¢1.J2 
HEAT J 

NEXT I 

Fr: = ama 6 
FOR J=@ Ta 3 
IHPUT#1@.Me 1, 13 
MEST J 

HMEXT I 
FoR I=@ To 6 
FOR J=a@ Ta 3 
THFUTH# 18.001, 39 
MEAT J 

eee 

FOR T= TO 12 


THPUT# 1a. THL1D 
MEXT I 

FOR I=@ TQ 12 
INFUT#18, 08.19 
HEXT I 

FOR I= To 6 
TIHPUTH a. Pel) 
HET I 

FOR [=a To 6 
INFUT#14.G¢1> 
HET I 

FoR [=4@ Ta «4 
IHFPUT #16,.G¢1> 
HEAT I 
INPLIT# 1G. td 
INFUT#16.0% 
INPUT#1O.K3 
IHMPUT#18. 49 
IHMPUT#14, G1 
IHPUT#18,*1 
IMPUT#14.F9 
THPLUT#1i8.7T3 
INPUT#ia@. 39 
IMPUT#1iG, Va 
INFUT#19.H 
IMPUT #18. v1 


INPUT#i¢.0. 

IHPUT#1&. 21 
IHPUT#ig.T1 

INFUT#HLIGLUR 

INPUT#18.H3S 
IHMPUT#18.H4 
IHMPUT#14. #HS 

PRHAE 

CLOSE#14 

RETURM 

DEF FHC. "> 

IF «#3 THEN FHRETURN ‘y 
FHEND # 

RE TUR 

DEF FHMCK. 42 

IF 4>V THEN FHRETURH 
FHEND 

RETURN 

Skektet SPHEW ! > dott Q 
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The Paper Tiger sets a new standard 
for low-cost impact printers. More 
capability. More versatility. For just 
£585. 

You get a full upper and lower case 
96-character set. Eight software- 
selectable character sizes. Plain paper, 
multiple copies. Forms length control. 
Parallel and serial interfaces. Multiple 
line buffer. Tractor feed. Automatic re- 
inking. 80 and 132 columns. 

It’s all standard with the Paper 
Tiger. 


Unbeatable capability. 

The Paper Tiger prints just about 
any paper form you need. From 
address labels to multicopy invoices 
and legal-size reports. 

Adjust the tractor width from 1% to 
9% inches. Choose from 8 switch- 
selectable forms lengths. Print 6 or 8 
tines per inch. 


Unmatched versatility. 

Want graphics? Add the Paper 
Tiger’ s software-selectable full dot 
plotting graphics. Print illustrations, 
block letters, charts, graphs, and 
more. 

Need a bigger buffer? The Paper 
Tiger features an optional 2K-byte 
memory that holds a full 24 by 80 
CRT screen. 


Software-selectable 
character sizes 
Throughput, tines per minute 
@ 10 char,/line 
@ 132 char,/tine 


| Parallel and RS-232 serial 
interfaces standard 
CRT screen buffer 


Footprint (W x D = sq. ft.) 
Weight ({lbs.) 

Forms length control 

Full dot plotting graphics _ 
Unit Price + VAT, P& P 


A Texas 
r  |InstrumentgCentronics 
| 810 779-2 
Yes OPTION | NO 
NO OPTION NO 


Datan 440 
available 64 


NO 


OPTION 


AE 
yh 1456 


Comparison data from manufacturers’ current literature for 60 Hz operation. 


And there’s more. 

The Paper Tiger is smali, tight- 
weight, and compact. That’s because 
it’s designed especially to work in 
small computer systems. 

And it’s built rugged and simple. For 
high reliability and easy maintenance. 
Just like the thousands of IDS printers 
already in the field. 


See for yourself. 

Check the comparison chart. Find 
out why this Paper Tiger sets anew 
standard for low-cost impact printers. 


For more information, write or call: 


Teleprinter Equipment Ltd., 

70/82 Akeman Street, Tring, Herts. 
Telephone: (044282) 4011 (20 lines) 
Telex: 82362 BATECOG. 


eee 
@ geoece ee eeee © 
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Getting to grips with the MK-14 = 


Where those traps lurk 
for the unwary 


IF YOU haven’t built your MK14 yet, stop. 
Buy a load of IC sockets — you will need 
them. If you’ve built your machine but it 
doesn’t work, check your soldering again; 
about 90 percent of faults are due to duff 
soldering. A jeweller’s eyeglass is very 
useful for checking joints. Look for 
solder which has not wetted the con- 
ductors properly, and for ‘whiskers’ of 
solder shorting two adjacent conductors 
together. 

Most of the rest of the faults are due to 


one, make sure the nominal voltage is at 
least 10V and connect it in the correct 
way. 

Over-heating of the on-board regulator 
IC 19 causes it to cut out. Switch off 
quickly and let it cool for a temporary 
respite. The problem may be excessive 
current drain; it is rated at 500 mA, so any 
peripherals should have their own 
regulator, though you should get away 
with the cassette interface. Alternatively, 
it may be an over-enthusiastic power 


We reviewed the Science of Cambridge MK-14 kit in our May issue. 


It is popular and inexpensive but it is not without its quirks, as Guy 


Inchbald reports. 


wrongly-inserted components. Check that 
ICs are the correct way round — on the 
MK14 they should all have their pin 1 
code at the top — the same way round as 
the keyboard. An IC may be the proper 
way round but have one pin folded up 
under it. Again, a thorough check with 
the eyeglass is worth the trouble. 

If you’ve used sockets so that your ICs 
are unlikely to have suffered heat-death, 
the problem may be in the power supply. 
Have you checked the fuse? 

Drawing current from a supply causes 
its voltage to drop, so a nominally 
sufficient supply may drop below the 
required 7V under load, especially if it has 
to cope with extra RAM, a cassette inter- 
face, and other add-ons. The ripple from 
mains power supplies also worsens under 
load and can appear as keyboard bounce. 
Cure is a larger smoothing capacitor — C2 
on the circuit board. If you buy a bigger 


g 


supply, for which the cure is a heatsink — 
rule of thumb; if it’s too hot to touch, it’s 
too small — and/or a resistor between 
power supply and regulator. Should the 
instruction book leave you baffled, try 
4.7 ohm rated at least at 1.5 W. If 
necessary, add more of them nose-to-tail. 
A heatsink is a good idea in any case, 
since the cooler any component the longer 
it will last. 

If you use batteries, for example, as a 
portable power source, it is still worth 
putting in C2. It provides a small reservoir 
of current in case of momentary power 
loss and also eliminates the risk of HF 
instability, which can affect regulation. 

To round-off the subject of hardware, 
what can one do about the keyboard? 
When keyed-in entries start producing 
garbage on a previously well-behaved 
machine, the most likely culprit is the 
rubber sheet sticking to the PCB. 


1s 


hhc 


Temporary relief can be gained by 
turning-over the sheet or making a paper 
spacer to aid the transparent one. If you 
haven’t yet started building your kit, 
don’t peel the spacer from its backing. A 
new keyboard, however, is almost 
essential. A set of push-keys will cost £5, 
but old pocket calculators provide an 
excellent alternative. The 16-way edge 
connector is satisfactory for the job. 


Numbers game 


The newcomer to machine-code 
programming often finds negative 
numbers and complements confusing. 
Even the revised instructions supplied by 
Science of Cambridge leave something to 
be desired. Perversely, perhaps, I shall 
start with binary addition — and by the 
way, section 7 of the instruction book is 
incorrect; the third rule of addition is 
‘1+1=0 with carry’, like adding 5+ 5 in 
decimal. 

When large numbers are added, they 
can overflow available storage and leave 
behind a number smaller than either 


original. Take this four-bit addition: 


1010 
+ 1001 


=(1) 0011 
In decimal it would appear as 10+ 9 = 3, 
which is patently incorrect. 10-7 =3 would 
be more like it: 


1010 
O11! _—_ 


= 0011 
Computers cannot store plus and minus 
signs, only Os and Is, so storing negative 


(continued on page 87) 
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Take your first bite at 


computers with Apple , 


WHY APPLE? : 

APPLE II Plus will change the way you think about 
computers. That's because it is specifically _ 
designed to handle the day-to-day activities of 
business, financial planning, scientific calculation, 
education, and even entertainment. It makes 
learning to use computers enjoyable and creative, 
by bringing te the user a new level of simplicity 
through design sophistication. 

Apple Computer Inc. has produced a total system 
based upon the incomparable APPLE II Plus 
Computer, which has an unequalled range of 
accessories with superbly produced documentation. 
APPLE FEATURES 

The basic APPLE II Plus can be used on its own 
(with your TV) or as the basis of a most 
comprehensive business computer system by 


adding such items as floppy disc drives and printers. 


Professionally written programs are available fora 
wide variety of tasks. ; 

APPLE II Plus is easily programmed in BASIC but 
now has available for the first ttme—PASCAL, 
probably the most exciting new computer 
language around. ; 

APPLE II Plus also has some futuristic accessories 
available today such as—programmed speech 
output—speech recognition—a superb music 
synthesiser that even displays the musical stave as 
it plays—a graphics input tablet—all this and high 
and low resolution colour graphics too! 

Apple brings professional standards to personal 
computing. It gives you the features, appearance 
and “feel” for ease of use. The Apple name is your 
guarantee of satisfaction. 


SOLE U.K. DISTRIBUTOR 


microsense 
comppters 


Finway Road, Hemel Hempstead, Herts HP2 7PS 
Hemel Hempstead (0442) 41191 (3 lines) 
and 48151 (3 lines) 24 hour answering service 


Telex: 825554 DATEFF G 


@Apple is a trade mark of Apple Computer Inc., Cupertino. CA, USA. 
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® 


Starter System only 
Typical Business System 


£2500 


APPLE RELIABILITY 

Apple backs its quality with a solid warranty and 
the Microsense Computers national network of 
Dealers who can advise and help you in choosing 
the System and accessories to suit your particular 
needs whethez for Business, Education of in the 
Home. 


APPLE IN BUSINESS 

Apple is ideal for the small company run by 
forward looking Management. The Apple 
Computer System can, for example, help you run 
the company Payroll or handle the Stock Control 
for a Retail Store. Specialist.applications include 
those for managing an Estate Agents records. 


APPLE IN EDUCATION 

Computer literacy is rapidly becoming an essential 
part of the world in which we live. Real “hands-on” 
experience with the Apple allows teachers to be 
more effective in preparing their students for 
business, commerce and the professions where 
computers will soon be as common as typewriters. 


APPLE IN THE HOME 

The computer can help you give your children a 
head start in understanding this modem business 
and scientific tool. Its very nature encourages 
learning and increases computer awareness. For 
the householder there are the advantages of easily 
handling home finance. 


TRADE ENQUIRIES WELCOME—Please 
telephone (0442) 63561 Ext 52 or 57. 


*Prices exclusive of VAT and correct at time of going to press. 


I want to know more about how the 
Apple Computer can help me: 


In Education LJ 
In the Home LJ 


In my Business L] 


Tn Science | 


Name 


Address 


Postcode Telephone . 


Please complete and send to Microsense Computers, 
FREEPOST, Heme! Hempstead, Herts. HP2 4BR. 
(No stamp required). 


® Circle No. 183 
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BEST SELECTION-BEST PRICES-BEST SERVICE 
25 Brunswick Street, Liverpool 2. 


Tel: 051-236 0707 {Mail Order) 
051-227 2535 {Ali Other Depts) 


Accounts Payable & Accounts Basic Workbook, Schoman Content Addressable Parralle! | 47 Practical Programs, Traction £6.40 | Hobby Computers Are Here £3.95 | Microprocesor Interfacing techniques. 
Receivable, Poole Borchers £9.95 | Best of Creative Computing Vol. 1. Processors, Foster £16.20| First Book of Kim, Butterfield Et Al Vneredible Secrel Money Machine, Zaks £7.98 
Active Filter Cookbook. | ancaster Ahi Ed. £6.95 | Computer Dictionary [Same £6.95 £7.00 | Lancaster £4.75 | Microprocessor Lexicon. Sybex £2.00 
£10.90 | Best of Creative Computing Vol. I}, Culculating With Basic £7.95| Fortran Colouring Book. Kaufman Interface Circuits Data Bank. Texas Microprocessor System Design. 
Adaptize Info. Processing. Sampson Ahl Ed. £6.95 | Computer Dictionary & £5.56 laste £2.80 Klingman £14.00 
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Advanced Basic, Coan Data Book. Texas Instruments £2.40 | Computer Camelot £5.45 Horowitz & Sanni £18.00 Jackson £14.80 Systems, Zaks ? t is 
Da Byte Book of Computer Music. Computer & Prog. Guide for Fundamentals of Computer Introduction To Computer Mind Appliance. Lewis £4.95 
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Anatom» of a Compiler. Lee £1$,00| Beginners Glossary and Guide £5.78 | Computer Lib £2.95 | Fundamentals and Applications of Introduction To Microcomputers Smith J £18.60 
Apl. — An Interactive Approach. Beginning Basic £7.50 | Computers for the Physicians Digital logic, Libes £6.00 | Vol. 0. Osbourne £5.98 | Mondeb M6800 Monitor/ Debugger, 
Gilman & Rose Best of Byte Vol. 1 £8.45] Office £15.50 | From The Counter To The Bottom Introduction To Microcomputers Peters : 5.0 
Artificial Intelligence. Winston Basic — a Unit for Secondary Schools | Computerisation for Small Business Line, Warren & Miller £8.75 | Vobl. Osbourne £5.07, | Microcomputers At A Ae Fi £6.45 
Actist and Computer, Leavitt £4.45 £9.95 | Fundamentals of Digital Computers Introduction To Micracompulers Micro/Computer Interfacing Wil! A 
Art Computer Programming £9.50 S/B] Basic Programming £6.95 | Computer Budget £7.25 | Volil W/Binder, Osbourne £58.98 | The 8255 PP! Chip. Goldsborough 
Vol. 1, Knuth £17.50 H/B] Basic Primer, Waite & Parsee £6.95 | Computer Quiz Book Fortran Programming £6.78 | introduction To Microcompulers Rony 
Art of Computer Programming Charging for Computer Services. Computer Programs That Work In Fortran Workbook £4.75 Vor IIL /Binder. Osbourne £1.95 | Mictoformia [TMI rae 
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« rogram min: $: Calculating with Basic Fun With Computers & Basic . Computing. Zaks £4.95 . it 
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asl CERES HTS i £12.76 cee mnie Computes: Courter Computer Music £7.00 | Fortran Fundamentals A Short Instant Basic £7.20 Miceonencrses Dua Menuet Ba 
Analysis and Design of Digital Cheivand Comeniers. 1 £7.00 Computer Data Directory 6.98) | Course £2.95 | Intreduction To Basic £7.45 heh oo ae ications oe 
Clrcuits and Computer Systems AUN Be etal aks © | Computer Rage (aboard game! £6.95] Fundamental Algorithms Voll, Interfacing & Communications £4.95 | More Basic Computer Games 50 
£16.40 | Chess Skills In Man and Machine, D.E. Knuth £9.80 | introductory Experiments In Digital Microcomputer Potpourri £1.78 
APL Implementation e14.7g| _ FrevEd £11.50 | Content Addressable Pursilel Game Playing With Basic, Spencer Blectronics Vel. 1 £4.75 | Microswop 4 £14.60 
Accent on Basic £4.95 | 'Clarcia Circuit Celler, Crarcia £5.60 Processors £11.00 A wine Introductory Experiments In Digital Modern Operational Circuit ea a ae 
About Computers £6.98] Cmos Cookbook. Lancaster £7.50 | pesigning with TH. Integrated Circuits, jame Playing With Computers, Flectronics Vol, 2 £7.95 ' . 
Active Fittes £6.45] Collection of Programming Problems Teas eee . £24.80 Spencer £10.20 | Introduction To TRS-B0 Graphics £8.28 | “Microprocessor Basics £7.60 


Analog/Digital Experiments 


OAS and Techniques, Mauer/Williams Design Of Well Structured Programs, 


General Ledger. Poole & Borchers £9.95 


Instructor's Manual For Foriran 


Microprogrammed APL Implementation 


£14.75 
A Guided Tour of Computer £12.00 Alagic £10.00 | Getting Involved With Your Own Programming £6.95 as 
Programming it Basic £4.16| Compute? Crime, Bequa | £12.00 | Dictionary of Microcomputing. Computer, Solomon Ivet £4.75 | ihustrating Basic ee | Soh ae 
A Quick Look a1 Basic £4.45] Computer Data Directory, Staff Burton £10.00 | Guided Tour Of Computer IC Op/amp Cookbook £8.95 ‘op yclope foes, 
Apple }) Operators Manual £5.50 £3.98 | Wgital Compuler Fundamentak, Programming In Basic, Dwyer/ IC Timer Cookbook Hore Cnc camper 
Apple I Integer Basic Manual. Computer L.ib/Dream machines, Boyce £14.25 |. Kaufman £4.00 | Introduction To Microprocessors & re 2 Res Ad mea ciao 
1. Raskin £4.00] Nelson £5.95 | Dr Dobbs Jurnut Vol. 1. Edit APR RC aaal ed Lie roe) 72S Coripating 12:40" | 000 Paraly Sales Design 2 Dita 
Apple II Applesott Estended Basic Computer Models of Thought and Warren £10.00 | vide To tom Capital Businenses tras | Kien | — Users Manual £5.00 Bose Ta Pan, See TeaiGs 
Manual, J. Raskin £4.00] — Lanuage, Edit Shank £17.00 | Digital IC Equivalents & Pin acesaaS eon f tion | Fitst Book OF Kim £7.00 | 1976 US Comp Chess reas 
APL. —A Short Course. Pakin Et Al) Computer Power and Human Reason, Connections, BP40 Eue2s)| Ome Te scimpitiepara mening . 9 : 
£7.65] Wei 4:76 | Digital IC Equivatenis & Pin Games With A Pocket Calculatar £1.75 | Linear Controd Circulis Data Book, NCR Basic Electronics £7.18 
ApLL oaieeangageansllis Uae Gatti ae Be er crs | Games, Tricks & Purales For 4 Hand Texas Instruments £2.40 | NCR DstaCommunicattons £7.15 
ae Tea js} Computer Resource Book Algebra. fonts on: 28) “Calculator £2.49 | Link 68 — An M6800 Linking Honder. - | NCR Data Processing £6.35 
Poliska Er Al £18.05)” Duyer & Crichfield £4.00 | Designing M/Compoter Systems, : ; Gin enipanty Bon Hi £1.30 
Advanced Business, Billing. Inventory, Computer Science a First Course, : Udo W. Pooch £5.40 | How To Build A Computer Controlled Little Book Of Basic Style. Nevison Seminar Notes £1.50 
Investments, Pasroll £26.95 Forsythe £15.00 | Editor/Assembler Systems for X080/ Robol. Loof Bourren £5.95 £4.75. | Opioeteciroriics Dota Book. Texas 
An Introduction (9 Your New Pet £1.00) . BOARS Bused Systems, Weller £11.96 | How To Profil Form Your Personal Ui C Principles E: : "i 2 AM 
i - Computer Science Programming in C nee” 6.50 near I inciples Experiments, sir. H 
Bar Code Loader. Budoick aie £7.29 | 4080 Programmers Pocket Guide, cmp. eee £5.5 And Projects, E. M. Noll £7.16 | One Million Dollass After Tax £150.00 
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ae Math Elements For Computer Graphics, | Osborne Updated Subscriptions 
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Basic From The Ground Up. Simon 


Warten Fd 
Conterence Proceeding of the Ist 
West Coast Compoter Fair, Warren 


£9.86 


8080 Machine 


ge Programming 
for Beginners, R. Saniore £5.10 


00 &080/8085 Based Computers. \. J 


Compiler £4.00 Microcomputer Primer 


How To Pachage Vour Software £27.50 


How To Make Money With Your Mier aereblenr saltine 


» Waite 
Microelectronics. ScientificAmerica £3.25 


£6.35 | Pascal User Manusi & Report. 
Jenson/ Writh 


Payroll With Cost Accounting. 


£5.52 
Ustng Pascal. 


Basic Microprocessors and the 6800, Ed £9.56] Weller £11.96] Microcomputer, Townsend & Boviles £7.50_] _Pooie/Borchers £12.00 
Bishop £7.20} Conference Proceedings of the 3rd 8080 Microcomputer Experiments, Miller 

Basic With Business Applications, West Coast Computer Fair, W atren Boyet £10.25] Home Computer Revolution, T. 14 <a WE LCO M E : 
Lott 18.40] Ed £9.56 | 8080 Standard Monitor £9.95| Nelson £2.15 rices include Postage and Packin 
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Proverbs. Nagin& Ledgrad £3.60] & Micros, Freiberger Chew £8.00 | 8080 Standard Assembler £9.95] Glossary And Guide, M. Miller £4.95 anywhere in the UR. 


Self contained 


MONITOR 
PCB 


self contained 10° 


MONITOR 


® Totally enclosed 

@ All transisterised 

@ Suitable for analogue 
signals or alphanumerics 

© Operable on 220v Mains 
or 12v DC power 


Compatt size, 5” x 7° 
Complete with power and 
video plugs, plus leads 
Scan coil assembly 

as standard supplied 


Transformers, tubes, and 


BETA D FSS ND 


*VIEWDATA AND PRESTEL 
DATABASE ACCESS 

*FULLY EXPANDABLE COM- 
PUTER SYSTEM 

* MEMORY-MAPPED TV DIS- 
PLAY RAM : 
*24ROW x 40 CHARACTER, 
ALPHANUMERICS AND 
GRAPHICS (224 Individual sym- 
bols) DISPLAYED IN SIX COL- 
OURS PLUS B&W, ON UNMOD- 
IFIED COLOUR T.V. 

* EXPANSION TO FULL 64K 
MEMORY 

* SUPPORTS BOTH 5%” and 8” 
FLOPPY DISCS 

* RS232 PORT AS STANDARD 


| TECS: FEATURES 


© Circle No. 18 


hig 


INTEGER VERSION WITH COL- 
OUR DISPLAY 

* BK TECS BASIC; FULL FLOAT- 
ING POINT VERSION 
*TECSBUG: POWERFUL 
MACHINE CODE MONITOR 
*“TECSOFT RANGE OF 
SOFTWARE TO EXPLOIT THE 
FULL POTENTIAL OF THE TECS 
SYSTEM 

* FULL FACILITY TELETEXT 
RECEPTION (CEEFAX, ORACLE) 
"KANSAS CITY STANDARD 
CASSETTE INTERFACE 

* FULL DOCUMENTATION 
PACK 

* ALL SYSTEMS CAN BE 


surrounds available © Comparable to *3K TECS MINI-BASIC, EXPANDED LATER; 
15v Mains or 12v DC power _— wire frame monitors SYSTEM Tl TELETEXT, 3K BASIC KIT BUILT 
4K USER RAM £895 £1175 
Ideal for 0.E.M. use Svsiemite TELETEXT, MONITOR, £1115 1405 
BASIC, 4K USER RAM 
SYSTEM T2a AS T2 but +16K RAM £1335 £1635 
ONLY £35.50 ONLY £85.00 SYSTEM T2b AS T2 but +32K £1435 £1735 
SYSTEM T2c AS T2 but +48K £1535 £1835 
EX VAT AND P&P SYSTEM T4 ‘PRESTEL SYSTEM’ N/A £1955 
TELETEXT, PRESTEL, 4K RAM, 3K BASIC 


(KITS AVAILABLE DIRECT FROM TECHNALOGICS ONLY.) PLEASE SEND FOR FURTHER 
DETAILS (LARGE S.A.£., 13P STAMP PLEASE) OR ORDER NOW (SPECIFY RACK OR 
TABLETOP VERSION) FROM YOUR DEALER OR IN CASE OF DIFFICULTY DIRECT FROM 
TECS SALES DEPT., 


Crofton Electronics 
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Crofton Electronics Limited, 35 Grosvenor Road 
Twickenham, Middlesex. Tel.: 01 891 1923 


¢ Circle No. 185 


TECHNALOGICS LTD., 


8 EGERTON STREET, LIVERPOOL L8 7LY Tel: 
051-724 2695 


ALL ORDERS DEALT WITH IN STRICT 
ROTATION, CARRIAGE AND INSUR- 


ANCE PAID, ALL PRICES SUBJECT TO 
15% VAT. 
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es Getting to grips with the MK-14 =—_—_ 


(continued from page 84) 

numbers is a problem, but if every 
negative number has a positive equivalent 
which gives the same result, that can be 
used instead. 

The problem, then, is to convert the 
number into its equivalent. In the 
example, -0111 is equivalent to +1001. 
Either number can be converted into the 
other by changing its Os for 1s, and vice 
versa, and adding 1; so 0111 first becomes 
1000 which is called its one s complement. 
Adding 1 gives 1001 which is called its 
twos complement. Similarly 1001 becomes 
0110; and adding 1 gives 0111. 

The SC/MP CAD — complement and 
add — instruction performs the task, with 
the extra 1 to make the twos complement 
coming from the CY/L (carry/link) bit of 
the status register. This is why it is usual to 
precede a CAD instruction by SCC (set 
CY /E): 

Hex digits complement each other in 
pairs: 


Ogi) 2.3 4,5 6 7 
FEDCBA9 8 
The complement of 1B is E4, its two 


complement is ES. 

The various adding instructions affect 
the DY/L and OV (overflow) bits as 
follows: 


ADD, ADI, ADE Carry from most significant bit 
(MSB) of result sets CY/L, 
which is otherwise cleared. If 
sign of result differs from chat 
of both numbers OV is set; 
otherwise it is cleared. 


DAD and the like Carry from most significant 
digit sets CY/L, otherwise 
cleared. If sign differs from 
both numbers OV is set; other- 
wise it is cleared. 


CAD and the like Carry from MSB sets CY/L, 
otherwise cleared. If sign of 
result is same as EA but 
opposite to AC, CY/L is set; 
otherwise it is cleared. 


MK1I4 


SC/MP 
RUNNING TEXT 
RELOCATABLE 


set P2 to text 
adr. (T O) 


set Pi to 
display adr. 


if TL=0, set 
to T+1 


set window to 
adr. (T-1) 
2B 3 ST, 
MAIN LOOP STARTS HERE 
OF2D A83B MOVE ILD move window 
to right 
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Note that the most significant bit 
contains the sign -0 for negative numbers 
and 0, | for positive numbers. 

The memory reference and jump 
instructions of the SC/MP assume that 
address displacements are in twos 
complement form. All numbers with the 
MSB (bit 8) set to 1 are assumed to be 
negative. So bit 8 is used as a sign 
indicator, leaving only seven bits to give 
the actual size. Which is why maximum 
displacement is 127, or 27 -1, or Hex 7F. 


Relative addressing 


There are two more traps lurking for 
the unwary. In relative addressing, 
memory reference instructions count from 
the second byte of the instruction. So 
instruction COE6 at location OF30 means 
‘LD from OF31-1A = OF17’. 

Jump instructions increment the PC 
again after jumping, so displacements are 
calculated from the following instruction. 
Thus 90E6 at location OF30 means ‘JMP 
to OF32-1A =OF18’. Similarly with 
indexed addressing, memory reference 
instructions count from the indexed 
address and jump instructions from the 
next one. 

Logic functions appear very strange to 
many of us. The computer compares the 
same bit from each of two numbers — in 
AC and EA — and sets that bit in the 
result according to a table of values called 
a truth table, invented by philosophers. 
Here are the tables for the SC/MP: 


AC EA AND OR XOR 
0 0 0 0 0 
0 0 ' 1 
0 0 ' ' 
i i 1 | ) 


For example, 11010011 OR 00011001 
becomes 110110110, XOR is short for 
exclusive-OR, the other two are self- 
explanatory. Logic functions do not 


MK14/10 


2F 08 
30. 03 


NOP 
SCL test for 
window 
overrun 
F8E2 CAD TL 
9C04 INZ san 


C400 LDI 
C831 ST 


ENTER DELAY LOOP FOR WINDOW DISP 
OF39 C420 DSET LD! 32 il delay count 


3B C82E ST DCI 
3D 6C406~— DLL LbI 06 


3F 6C82B 


reset window 
to adr. (T O) 
WPOS 


set delay count 
2 


DISPLAY WINDOW 
OF4ss C408 DL2 


set display seg 
to | over 


set window seg 
Next segs 


test for seg 
overrun 


reset window 
SCR 


display 
segment 


affect CY/L or OV. 

When writing programs, it is essential 
to use clear and profuse annotations with 
suitable remarks for future reference. If 
you don’t believe me, try unravelling the 
instruction book programs. 
instruction book. 

It is also worthwhile drawing a neat 
flow chart of the finished program for the 
same reason. As a useful side-effect, it 
also impresses other people, such as job 
interviewers. 

It is a good idea to leave plenty of odd 
gaps full of NOPs in a new program. The 
thing is unlikely to work first time and you 
will have to insert the odd extra 
instruction. Having a gap handy saves re- 
locating the latter part of the program and 
re-calculating all those address displace- 
ments. 


Debugging aid 

Another aid to debugging is the use of 
XPPC 3 to stop your program in mid- 
flight and display the next byte. You can 
then look at registers and the like. Return 
to where you left off, hit GO, and the 
program continues. 

Some of you may have tried the 
‘Message’ program from the official 
guidebook, which I found somewhat agri- 
cultural. Here is a more comprehensive 
version; it allows text up to 128 characters 
to be entered forwards, and caters for 
spaces. No characters need repeating. In 
addition, any part of a larger text may be 
displayed. 

To run, enter text address in OF12 and 
OFi3 with length in OF14. If length is 
entered as OO, the program will substitute 
contents of the location immediately 
before the text, a useful feature if your 
memory is no better than mine. 

The eight segments of each display digit 
are coded as in figure 2, so the text code 
for Ais 01111110, or 7E. 


ail segs 
displayed? 
if not, loop 
back 


F 
61 9CDE 
63 B806 
65 9DC6 


EXIT DELAY LOOP 
RETURN TO MOVE WINDOW 
67 90C4 JMP 
DATA VARIABLES 
69 WPOS 
6A DC! 
6B DC2 
END 


Exidy Sorcerer users seem to be neglected, partly because we seldom receive 
manuscripts, but here is a collection to compensate. 


How to use those graphics 
capabilities 


THE TWO MANUALS with Sorcerer, A 
Guided Tour of Personal Computing and 
A Short Tour of Basic, leave a few things 
unexplained. At least for thosé Sorcerer 
owners who are new to computing, it 
requires detective work and experimenta- 
tion to find some of the capabilities of the 
machine. This is particularly true of the 
graphics, so here is an explanation which 
should save a good deal of effort for those 
owners who have not yet worked out how 
to use them. 


Printing and Poking 

There are three ways of making a 
particular character, let us say a Z, appear 
in achosen position on the screen. For the 
first two, the cursor has to be in that 
chosen position. They are: 


PRINT “2” 
PRINT CHRS(90) 
POKE -3500,90 


It saves trouble to enter the first two as 
2Z” or 7CHRS$(90); 90 is the ASCII 
character code for Z. Appendix G of the 


Basic manual gives the complete list of 
standard charaters. We shall reach the 
non-standard Sorcerer graphics characters 
in a moment. The -3500 is a memory 
address in the part of the memory con- 
taining the display screen space. Since 
there are 64 characters on a line and 30 
lines, there are 64x30=1,920 such 
addresses. They run from -3968 through 


Ralph Turvey 


tooks into Sorcerer graphics. 


-2049, corresponding to the top left and 
the bottom right positions on the screen. 
So POKE -3968,43 will put a + in the top 
left position. 


Ready-made characters 

The Sorcerer also has 64 ready-made 
graphics characters, which one can print 
by using the appropriate key with the 
SHIFT LOCK and GRAPHIC keys 
depressed. Some, but not all, of those 


characters are marked on the keys. The 
complete set of them is shown at the 
bottom of page 23 of the Personal 
Computing manual. 

Since neither manual indicates the 
character codes for those characters, you 
can have the machine tell you what they 
are by using the following program: 


10 FOR J = 127 TO 187 STEP 4 

20 FOR K = 1TO4 

30 PRINT “CHR$"’; J+K 5’ = CHRS(J +K);”" "; 
40 NEXT K 

50 PRINT : PRINT 

60 NEXT J 


It enables you to see most of the 64 at 
once. Now it is clear why POKE -2049,153 
will put a heart at the bottom right of the 
screen. POKE -2049,32 will remove it, 
since 032 is the ASCII code for a blank 
space. 

Returning to the 128 ASCII character 
codes, 000° to 032 are for giving 
instructions to Teletype machines and are 
of no use if your Sorcerer is hooked to a 
video display. There are two important 

(continued on next page) 


Useful tips for 
Basic functions 


THERE ARE No instructions on using the 
USR(X) function. In the Basic interpreter 
is a section which places a CALL instruc- 
tion in memory location 0103 HEX, to use 
the USR function you must first enter the 
address of the subroutine into. locations 
0104H (Low order) and 0105SH (HIGH 
ORDER). This should be done with a 
poke command before the call, i-e. 
10 POKE 260,16 
20 POKE 261,00 
This means your routine starts at 
0010H. Now you can insert your USR call 
anywhere in the program like below. 
200 A = USR(0) 
A is a dummy variable and its value will 
be altered. 
0 isa dummy argument. 
Any letters can be used instead of A.& 
O. 
To return to Basic, a C9H should be 


1 2 
CLEAR X 
REPEAT Z 
SPACE A 
SKIP Q 

: 


(SEL) 


inserted at the end of your 
SUBROUTINE. Peek and Poke can be 
used to pass information to or from the 
main program to or from the subroutine. 
0000H to.00FFH are not used by basic or 
by the Monitor, so may be used for your 
subroutine. 

Remember Poke addresses must be the 
decimal equivalent of the Hex addresses. 


Cursor control 


CONTROL NON DELETE DELETE 
HOME CHR (17) CHR (12) 
LEFT CHR (1) CHR (8) 
RIGHT CHRS (19) CHR (32) or 
SPC (X) 

UP CHRS (23) 
DOWN CHR (10) or 

CHRS (26) 
LEFT CHRS 
(beginning of 
line) 


RETURN 
LINE FEED + 


See pages 65-66 of Guided Tour and 
following. The Sorcerer keyboard is soft- 
ware scanned. It is arranged into 16 banks 
of FIVE keys. The bank is selected by 
sending a number between 0 and 15 to 
Port No: FE. The key pressed is returned 
on bit 0 to 4 of input Port No: FE. Care 
must be taken to force bits 5 to 7 to a zero 
value to obtain a number in response to a 
key pressed. The keys are shown below. 


BITS 0 - 4 of FE are normally LEVEL 
ONE and go low only if a key of the 
selected bank is pressed. 

Numbers obtained with bits 5-7 RESET 
To 6 


NO KEY PRESSED = 31 
KEYINROW 1 = 30 
2 229 
3 @ 27 
4 = 23 


5 = 15 
PROGRAM TO SCAN THE ‘‘0 — 9” 
& “=”? & ‘©. keys on the number pad. 


Basic part 
10 POKE 260, 16: POKE 261, 00 


NOT USED 7 
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(continued from previous page) 
exceptions — 012 and 017. The instruc- 
tion PRINT CHR$(12) clears the screen, 
moving the cursor back to the top left, 
while PRINT CHR§$(17) does this without 
clearing the screen. 
Screen co-ordinates 

The screen can be thought of in terms 
of X and Y co-ordinates running 
horizontally from X=1 to X=64 and 
vertically from X=1 to Y=30. To find 
the address for any pair of co-ordinate 
values, use the formula: 

address = -4033 + Y°64 + X 

Thus for the bottom right of the screen, 
where Y=30 and X=64, the address 
-2049 = -4033 + 30*64 + 64. If we take 
any position on the screen, say -2500, the 
positions to the right and left of it will be 1 
greater and | smaller, while the positions 
immediately above it and below it will be 
64 less (-2564) and 64 greater (-2436). 
Similarly, the position below it to the right 
will be 65 greater. Thus the program: 


10 PRINT CHR$(12) 

20 FOR J = -3998 TO -3348 STEP 65 
30 POKE J,42 

40 NEXT 


will yield a sloping line of asterisks, first 
clearing the screen. Try it again with steps 
of 66 (flatter slope), 64 (vertical) and 63 
(slopping down to the left). 

It should now be clear how the follow- 
ing subroutine generates a rectangle W 
characters wide and H high, with its upper 
left corner at position X,Y. Values of 


these four variables have to be input first. 


1000 PRINT CHRS(12) 

1010 A = -4033 + Y°64 + X 

1020 FOR J = A TOA+W: POKE J,186: NEXT 

1030 FOR J=A + W +64 TO A + W +(H-1)°64 STEP 64 : 
POKE J,183 : NEXT 

1040 FOR J= A+ W+H*64 TO A+H*64 STEP-] : POKE 
5,179 : NEXT 

1050 FOR J = A+(H-1)*64 TO A+ 64 STEP-64 : POKE 
J,182 NEXT 

1060 RETURN 


Note that since characters are taller 
than they are wide, W has to be about 1.4 
times H in order to produce a square 
square. 


DIY characters 

Printing the 64 characters 192 through 
255 gives a set of meaningless blurs. They 
can be replaced with characters of your 
own design by storing the correct pattern 
of dots in the proper part of the memory. 

Characters are made up of eight rows of 
eight dots, with each dot being either 
turned on or off, i.e. a 1 or a0, and each 
row stored in one memory address. Thus a 
hollow square is: 


~-oooooo- 
-oooooo- 
-ooocooco-— 
~-oooooo- 
—-oooooo- 
~oooooo-— 


Each line is a binary number but when 
using Basic one has to turn it into a 
decimal number to store it. The first and 
last rows are: 

128 + 64 + 32+ 16+8+4+2+1 
i.e. 255. The six rows in between are : 128 


+ 1 = 129. 

The memory addresses for storing your 
own graphic characters are the 8 x 4 
addresses -152 through -1. The first eight 
of the store character 192, the next eight 
(-504 through -497) store character 193, 
and so on. 

It is then easy to make character 192 a 
hollow square. Simply use the following 
to poke in the eight rows: 


10 POKE -512,225 
20 FOR J= -511 TO -506 : POKE J,129 : NEXT 
30 POKE -505,255 


The instruction PRINT CHR$(192) will 
then display a hollow square. One can 
create other charaters by drawing an 8 by 
8 pattern of Is and Os and converting each 
line into a decimal number. For example: 


10101010 
is 1128 + 0x64 + 1x32 +016 + 1x8 + 0x4 + 1x2 
+ 0 = 170. 


All the poking described has been into 
display screen space or graphic character 
space in the memory but other parts of the 
memory can also be poked into. If you 
put in crazy numbers for Y and X, for 
example, the square-drawing subroutine 
will poke into parts of memory other than 
display screen space or graphic character 
space, sometimes with odd results, such as 
wrecking the program listing. 

Each of the ready-made characters, like 
the do-it-yourself ones, occupies eight 
memories addresses. Character number xX 
is in the eight addresses starting with -2048 


(continued on next page) 


20 A = USR (0) 

30 B = PEER (0): C = PEEK (1): D = 
PEEK (2) 

40 IF B = 31 andC = 31 andD = 31 
then 20 2 

50 IF B = 30 then 

60 ETC 

10 — tells the Sorcerer where the sub- 
routine is 


20 GOTO SUBROUTINE 

30 TRANSFER RESULTS 
VARIABLE 

40 OPTIONAL IF YOU WANT TO 
LOOP UNTIL A VALID KEY IS 
PRESSED 

60 START MANIPULATING 


The subroutine 


TO 


PUSH REGISTERS ON TO STACK 


DE FE LD C REG WITH FE (PORT NO) 
2100 00 LD HL WITH 00 00 (RESULT ADDRESS) 
060d LD B REG WITH OD (BANK TO BE SCANNED) El 


78 LDA WITH CONTENTS B 


| RESULTS i.e. DEPENDING ON NO’S 


IN B, C or D will alter where you jump 
in a program 

Both this and the following can be used 
like the GET $ command on the Pet. 
Return does not need to be pressed and it 
can be used in real-time programs like 
“STOMP”’. 


A program to scan the whole keyboard: 


10 POKE 260, 16: POKE 261, 00 
20 A = USR(@) 

30 B = PEEK(0) 

40 BS = CHRS (B) 

50 YOUR PROGRAM 


23 


ADDR 

0010H ~— F5 C5 DS ES — PUSH 
REGISTER TO STACK 

0014H — CD 18 E® ~— CALL EO 


(KEYBOARD ENTRY TO MONITOR) 
0017H — 3200 00 — LD ADDR (0000) 
FROM REG A 

001AH — EI DI Ci Fl — POP REGISTER 
FROM STACK 

001EH — C9 — RETURN TO BASIC 


This program uses the Monitor Program 
to scan and decode the keyboard so you 
gain access to all ASCII codes and 
graphics. 


INCREMENT IN HL 
CB55 TEST BIT2INLREG 


2C 33 00 JUMP ON NOT ZERO, 00 33 


04 


DI 


ED 79 OUT PORT IN REG C (FE) CONTENTS OF A REG cl 


DB FE 
0000 SPARE 


INPUT PORT FE TO A REG ) Fl 


Go 


CBAF RESET BITSINAREG 


— INCB 


C3 1B 00 — JUMP TO 001B 


POP REGISTER FROM STACK 


RETURN FROM SUBROUTINE 
TO MAIN BASIC PROGRAM 


SCAN OF ROW 13 (0D) RESULT IN ADDR 0000H 
ow bette” 
15(OF) 


CB B7 RESET BIT6INAREG 
CBBF RESET BIT6INAREG 
77 LD{(ADDRESS IN HL) FROM REGA 


” ” ” 
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+ 8*X. Thus a question mark, which is 
character number 63, is in addresses -1544 
through -1537. The routine: FOR J = 
-1554 TO -1537 : PRINT PEEK (J):NEXT 
will yield the numbers shown on the right 
of each of the binary numbers: 


onuwnunt 
oaon 


One can change the 64 ready-made 
graphic characters in the same way as one 
can create 64 of own’s own. Beware of the 
fact, if changing any of them, that PRINT 

CHR$(12) will not only clear the screen 


but will also change them back to their 
original shape. 


Blinking 

The techniques described can be 
combined to create some elaborate 
graphic effects. You can fill the screen 
with some pattern of characters and make 
them all change at once into some other 
character and then back into the first one. 
If you do this with character 192, for 
example, and use: 

FOR U = 0 TO 600 : NEXT 


as a Delay subroutine, the routine would 
be made up of the following components: 
@ Clear screen and show a pattern 


| 


Ls Wizardry with Sorcerer 


consisting of, or including, a do-it- 
yourself character, e.g. 192. 

@ Generate character 192 
hollow square. 

@ Delay. 

@ Generate a different character 192 — 
e.g. a solid square. 

@ Delay. 

®@ Go to (b). 


Cie ch 


All the squares in the pattern will then 
blink simultaneously from hollow to solid 
and back for as long as you can let the 
machine run. This is somewhat boring but 
the technique probably has all kinds of 
useful and amusing applications. It would 
be interesting to hear about them. 


How to represent your 
characters 


THE SORCERER has great merit in that you 
can define your own graphic characters 
but the procedure detailed in the Sorcerer 
manuals, whereby hexadecimal code is 
placed into successive memory addresses 
using the monitor, is somewhat tedious. 
The equivalent Basic program listed 
makes the defining of graphic characters 
an easy process, so that each one can be 


will show a rectangular block but when 
the program is finished it turns into the 
character you want. 

After printing ‘‘Column : 12345678”’, 
the third prompt is ‘‘Row 1 ?’’. You then 
type-in a string of eight characters, each 
of which is either one or other of those 
you use in the data statements of lines 300 
to 315. | use the graphic characters on the 


John Martin deals with the theme of user-defined characters in 


greater detail. 


done in a few seconds. 

The first stage is to work out how to 
represent you desired character by an 
eight-column, eight-row arrangement of 
dark and light squares. One way is to use 
quarter-inch or similar graph paper and 
fill-in the squares which need to be dark 
with pen or pencil. 

I find it more convenient to use a set of 
64 pieces of card — mine are 2cm by 4cm 
— which are white on one side and black 
on the other. They are arranged in an 8 by 
8 matrix on a tray and I can turn over 
individual cards and change the arrange- 
ment until it represents the graphic 
character I want. 

The second stage is to decide where on 
the keyboard the new graphic is to be. 
Make a copy of the keyboard template 
and write your new character in the place 
where you would most likely look for it 
when you want ot use it. For example, the 
Greek letter delta would go on the D key, 
while the mathematical symbol not greater 
than would go on the greater than key. 

Then we are ready to use the Basic 
program listed, When run, it first prompts 
with ‘Key NAME ?’’, That is not strictly 
Necessary but is helpful when you are 
faced with a mass of similar-looking 
numbers later, to distinguish one set from 
another more easily. 

The second prompt is ‘Which KEY ?’’. 
There you press the graphic key, the shift 
key, and the key of your choice. At first it 
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- (minus) and 7 (seven) keys of the 
numeric keypad. My Anadex printer 
prints them as | and 2. Note that Sorcerer 
does not understand a space as the start of 
a string, while the use of a dot instead of 
graphic 7 is tedious in practice. 

With a finger of the left hand on the 
graphic button, your right thumb on the 
return button, and your first and second 
fingers on those numeric keys, you will 
soon be entering graphic characters at 
great speed. 

Should you make a mistake, you can 
either back-space or go‘under or over the 
required number of eight characters, 
when the program repeats the same row 
again. If you finda mistake after you have 
pressed return after an 8-character row, 
the only recourse is the press Control C 
and start again. 

After eight rows you will have a large- 
scale version of your graphic on the 
screen. On pressing return, the program 
computes the decimal equivalent of the 
two-character hexadecimal code for each 
row and Pokes it into the memory loca- 
tions for.the key on which you decided. 

The program will print-out the names 
of your key, the ASCII code of your 
graphic key, and eight decimal numbers. 
Unless you have a printer — for which 
lines 180 and 405 switch an Anadex 
printer on and off — these should be 
noted on a 10-column sheet of paper. 

Once you have created all the characters 


you want, you can put the numbers noted 
in DATA statements in this keyboard 
program: 


FOR Kk =1 TO 64 (or the number of keys you have made) 
READ M 
FOR R=1TO8 
READ N 
POKE (-1024+ 8 x (M-128)+ R-1), N 
NEXT R 


NEXT K 
DATA M.N1,N2,N3,N4,N5,N6,N7,N8 


These programs will also work with the 
standard graphic keys but unless your 
keyboard program is made at the start of 
your main program, your graphics will be 
replaced by the standard graphic if a RUN 
command is given. This does not apply to 
the user-definable graphics, which remain 
in the keyboard memory until the power is 
switched-off. 


5 REM A rrogram to create erarhac charact srs, 
7 REM Cupsriahe 1979 John K. Mactan 
10 CLEAR (S00) 

20 OTM bC a8) 

30 CLEAR 

40 PRINTCIURS(12):PRINT: PRINT: PRINT 
SO INPUT"Key NAME “Nt 

60 INGUT Which he¥": KS 

100 PRINTTAB(20) "Column : 12345678" 
110 FOWKR-=1TN8 

PRINTTAB( 20) "Row “RR; 

0 [NPUTESIR) 

IF LEN(G6(R))¢ DATHENLIS. 

O NEXTR 

FPOKE32720, 147; POKE 32771, 233 
PRINT: PRINT NS 

FORR=1T08 

Mt -LEFTS(G8(R),4) 

GOSUB320 

L-m 

Mt =RIGHTS (G8¢(K)s 4) 

GOSISE320 

Dem 

POKE (-102446#(ASC(K$) - 128)4R-1),146%L+D 
FRINTI6#L4+D; 

NEX FR 

BATA" 2222"+0 

DATA"2221791 

DATA"2212°»2 

DATA"2211"+3 

DATA"2122°;4 

DATA"2121°7 5 

DATA"2112",6 

DATA‘2311°97 

DATA™1222",8 

DATA"1271°.9 

DATA"1212",10 

DATA"1211",41 

DATA™I122°,12 

DATA"1121°, 13 

DATA“{IL1I2", 14 

DATA™1111°15 

READES;E 

IF M#¢}EsCOTO320 

MeE 

RESTORE 

IF &(9 THENRETURN 

PRINT KEY “sASE (KS) 

POKE32720) 27: POKE32721; 224 
INFUT“Another Key tx 
$20 IF LEFTS(X%,1)="Y"GOTOSO 
$00 ENDREADY 
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Saving disc space with 
control programs 


THE FLEXIBILITY of large or small disc- 
based systems can be determined solely by 
the methods used to store and retrieve 
information. In any system which will 
become more complex in terms of storing 
data, a significant saving of disc space and 
memory Overhead can be achieved by 
starting with a powerful file control 
program. 

Part one covered the basic concepts of 
assessing files, linking records according 
to their logical sequence, and so on. By 
using those concepts we can now discuss 
some typical and very useful file- 
management techniques used in industry 
and commerce. They are not as difficult 
to implement or understand as they may 
at first appear and after a time will 
become instinctive as you design your 
future systems. 

The technqiue of partially-linked files 


main file record the search time for, 
say, a particular invoice number is 
minimised. 
(c) New records can be inserted quickly 
and deleted records are released to 
the free chain for future use. 
If the physical location of the main 
file record is changed — e.g., a 
customer is transferred to another 
slot or the main file is re-organised 
(see index-sequential) — the sec- 


(d) 


main file record for disc update, or the 
logical chaining will be lost, leaving a 
‘cobweb’ of meaningless pointers which 
may be impossible to unscramble. 

A small program which checks all 
linked files is worth writing, especially for 
program development when ‘bugs’ are 
liable to corrupt pointers. The self- 
checking program should verify that all 
FFRP pointers on the directory eventually 
reach the end of the file — i.e., follow 


ondary file remains intact, since the 
FRP and LRP are held on the main 
file. 

(e) By monitoring the number of live 


MAIN FILE @.g. Customer File — Direct access 


set ta “nults” 


FREE CHAIN 


SECONDARY FILE @.9. Trensaction file 


Figure I (a). 


stores information on a secondary file in 

“‘chains’’ of information, which each 

relate to one record on a main file. Each 

record in the main file contains pointers to 
the first and last record in the secondary 

file — figures 1(a) to 1(c). 

This shows the initial set-up before use. 
The free chain of the secondary file is 
initialised, with the first free record 
pointer (FFRP) set to the first record on 
the file. The pointers on the main file are 
initially set to nulls, since the secondary 
file is empty. 

This shows how the file may be 
structured after a little use. Customer A 
has three transactions outstanding, 
customer B has only one. Customer C has 
none and therefore does not use any disc 
space on the secondary file. 

The last record in every chain in the 
secondary file has its ‘‘link’’ pointer set to 
a null to indicate to the processing 
programs that all transactions for the 
current main file record have been 
encountered. 

The main advantages of using this 
storage technique are: 

(a) For most processing applications the 
record access times can be as fast as 
those for direct files. 

(b) Since each chain relates to only one 
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records — held on the file directory 
— on a regular basis, the size of the 
secondary file can be ‘‘tuned’’ to 
a minimum. 

This shows how partially-linked files 
may be cascaded for a typical pro- 
duction control system. For each product’ 
the sequence of departments through 
which it must pass is held on a secondary 
file and the sequence of operations within 
each department is held on yet another 
secondary file. 

That method of cascading files may be 
Tepeated ad infinitum, thus enabling 
programs to ‘hop’ from file to file, 
collecting or searching for information 
very rapidly and with the minimum 
number of disc accesses. When inserting 
or deleting partially-linked records the new 
FRP and/or LRP must be returned to the 


only the free chain — and that all LRP 
pointers are either null or point to a 
record containing a null. 

When deleting a record which contains 
pointers to other files the program should 
check that the pointers are ‘‘nulls’’. For 
example, if in figure l(c) the ‘Dept 1’ 
record is deleted and released to the free 
chain, then two records on the process file 
will be left unusable and inaccessible by 
“file hopping’’. 

All records in a partially-linked file 
should be ‘‘accounted for’’ in terms of the 
FRPs, LRPs and the record chains, 
leaving the FFRP to account for the 
remaining free chain. Self-checking 
programs become invaluable in complex 
systems to verify that files are intact 
before taking security copies of discs. 

A good example of this technique can 
be described with the file structures in 
figures 1(a) and 1(b). Suppose that a 
customer’s balance is held on the main 
file; it can be verified by the algebraic sum 
(debits and credits) on the transaction file. 

Indexed files are used when the physical 
position of a record cannot be calculated 
by manipulation of the desired method of 
reference. Names and_ addresses, 
catalogue numbers, product descriptions 
and the like fall into this category. 
Imagine a product file to be referenced by 
a seven-digit code of the form 123/4567 
where the first-three digits are the product 
type and the last four are the size. 

A direct file would require a file length 
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MAIN FILE 


SECONDARY 
FILE 
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of 9999999 records which is clearly 
impracticable unless you wish to make the 
floppy manufacturers very rich. By using 
the seven-digit code as a ‘‘key’’ to a 


main file. 

The program needs to know the key 
length, the key position within the main 
file, the index density and the file names 
or file numbers of the main and index 
files. The program starts reading from the 


Figure (6). 


separate index file we can find the 
approximate position on the main product 
file. 

The key must exist on every product 
record and whether it is an ASCII or 
binary pattern, the searching software will 
treat it as an integer number — AZOIC is 
numerically less than ZEBRA. 

The main file is a sequential file, as 
described in part one, and is loaded 
initially with our product file in ascending 
key sequence — figure 2(a). 

Do not confuse the record pointers with 
the key, or the key value with the slot 
number used to hold it. The file is now in 
physical and logical sequence with keys in 
ascending integer values. We can now 
copy the key value and the slot number 
holding the key to the index file for every 
nth record on the main file, where n is the 
index density which will determine the 


FRP on the main file and writes a record 

to the serial (index) file every nth access. 
The first record on the main file should 

be an nth record otherwise slots 1 to n-1 


Figure 2(a). 


will not be accessible. The program 
should also check that the keys ascend for 
all records and that none is repeated. 

The link pointer in every record should 
be equal to the current slot number +1, 
except for the last one read, which ought 


Figure 2(b). 


response time for the file and the size of 
the index file required. 

A program is required to transfer the 
key and corresponding slot number from 
every nth record on the main file to the 


index file, which should be a serial file’ 


with a record length large enough to hold 
the key and the pointer to the slot on the 


92 


to contain a null and its slot number 
should be equal to the LRP. Those checks 
will ensure that the index can be created 
only on a file which is in physical and 
logical sequence. For reasons which will 
become clearer, each indexed record must 
be marked in some way to indicate that it 
is indexed; choose the next free byte after 


the key and set it to a recognisable 
pattern, but do not mark the pointer or 
the key in any way. 

We now have an index sequential file as 
shown in figure 2(b) with an index density 
of 4. 

Records on the main sequential file can 
now be accessed via the index file using 
the key to search both files quickly. Given 
a key value, the index file is searched until 
either the desired key is found — in which 
case the desired record can now be 
accessed directly — or until a key of a 
higher value is encountered. 

The previous record on the serial file 
will direct the search to within n-1 records 
of the desired record, starting from the 
indexed record and following the record 
chain until the record with the required 
key is located. If a key of a higher value 
than the required key is found or an 
indexed marker ($) is discovered during 
the search, the required record does not 
exist on the file and that fact must be 
returned to the calling software — this 
failure is useful to prove the non-existence 
of a new record we wish to add to the file. 

Once a record has been located via the 
index, all records up to the LRP can be 


accessed sequentially without further 
reference to the index file. If, for 
example, we wish to print all products 
from, say, type 23 to type 92 using our 
seven-digit code, the limits given to the 
print program would be 0230001 to 
0929999 and only the record with a key of 
0230001 would have to be read via the 
index; subsequent records can be read 
using the pointers in the record chain of 
the sequential file until a key value greater 
than 0929999 is read. 

When printing or searching a range of 
an index sequential file, the first record in 
the range must be a valid record, 
otherwise the ‘‘chain’’ through to the last 
cannot be located. 

The file size, the key size and the index 
density will determine the number of 
sectors required for the index file, which, 
if numerous, will decrease the response 
times for records with a high key value. 
For large index files, further ‘‘levels’’ of 
index can be created using the same 
technique — see figure 2(c). 

I shall not explain this technique in 
great depth, since it should rarely be 
required in floppy environments. Level 1 
is searched until ‘‘n’’ records on level 2 
are located; they are scanned to given ‘n’ 
records on the main file to search. Index 


‘searches can be very fast even with very 


large main files, typically 1.5 seconds on 


PRACTICAL COMPUTING December 1979 


i __ File handling techniques —_ 


FILE (sequential) 


fast minicomputers with more than one 
million main file records. 

New records can be added to the file 
without having to re-create the index each 
time. They will fall automatically into 
logical sequence. Fhe file should be read 
using the new key, which does not yet 
exist on the file. The search will fail, 
proving that the insertion is permissible. 


During the search the records which will: 


logically precede and follow the new 
record can easily be determined — they 
will normally be the-last two accesses on 
the main file before the search fails. The 
new record is now written to the slot 
denoted by the FFRP and the record 
pointers are updated in the normal 
manner for sequential files — see figure 
2(d). 

The index file remains unchanged and 
on sequential reading of the file, records 
A, B and C will be read in that order. The 
new record (B) can also be found via the 
index as easily as any other record in the 
file by using its key. Insertion of records 
logically preceding the FRP or following 
the LRP are a little more complex, since 
the index file may also need updating. 

The memory requirements for the soft- 
ware to do this will be hard to justify on 
small systems since ‘‘dummy’’ first and 
last records can be loaded with minimum 
and maximum possible key values to 
overcome this problemp or if this is not 
practicable, a new index can be created 
after the file is re-organised into physical 
and logical sequence. 

The removal of records which are not 
“tindexed’’ i.e., do not have an entry on 
the index file — is as easy as for any 
sequential file. The deleted record is 
returned to the free chain and the FFRP is 
set to the slot deleted. The pointer in the 
logically preceding record becomes the 
pointer from the deleted record and the 
pointer in the new free slot becomes the 
old FFRP. 

A record which is indexed cannot be 
deleted in this way since its physical 
position, pointer and key are still required 
for an index read to locate like records 
logically following it. The deleting 
software must check for the ‘‘indexed 
marker’’ ($) and change it to another 
pattern to be recognised, by software, as 
‘indexed and dead’’. [t must then be 
ignored in sequential prints and searches. 

Index sequential files tend to be 
relatively static — customer files, product 
files and so.on; but after a number of 
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insertions and deletions they will take 
longer to access, since the physical 
sequence is lost. Logically-adjacent 
records may be separated by many sectors 
or tracks, increasing seek times for the 
disc unit. File re-organisation for indexed 
files is as follows: 


(1) Copy the main file to a ‘‘scratch’’ file 
of equal length. 

(2) Re-initialise the free chain on the 
main file. 

(3) Read records logically from the 

scratch file — ignoring any marked as 

““dead’’ — and write them sequen- 

tially to the newly-initialised main 


As you can appreciate, index sequential 
files are an effective method of storing 
and retrieving information. Their speed 
and flexibility make them useful for a 
wide range of applications. They cannot 
be cascaded in the same way as partially- 
linked files, nor can any record be 
referenced from another file simply by a 
pointer, since records change their 
physical position after re-organisation. 

All external references to records 
should be by the key value unless it is a 
temporary situation which I shall cover 
when discussing spooled output files. 

A Pool File, as its name implies, is a 
collection of records which form a file 
containing information of different types. 
It is simply a dumping area, usually for 
relatively transient records of different 
formats like delivery addresses, 
descriptive text and so on. The software 
writing a record to the file is, in effect, 
saying ‘‘Here is a record. Store it on the 
pool file — I don’t care where — but tell 
me where you’ve put it, and don’t ‘free’ it 
until I tell you.’’ 

The record is retrieved from the file as a 
direct access on the slot number returned 


Figure 2(d). 


file. Do not transfer any link pointers 
or index markers from the scratch 
file to the main file. 
(4) Re-create the index on the main file. 
We are now back to a file structure as in 
figure 2(b) with an (n-1) search time for 
any record. 


Figure 3. 


by the writing software. The file initially is 
alinked file using only the FFRP. Records 
are written to the slot denoted by the 
FFRP which is then updated in the normal 
manner. The record written to the file 
does not form any chain within the file 
(continued on next page) 
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Figure 4. 
(continued from previous page) 


and simply awaits its retrieval and 
subsequent deletion, after which it 
becomes linked to the free chain again. 


For continuity and ease of explanation, I 
have assumed fixed-length records for all 
file types I have discussed. This restriction 
is removed to some extent with pooled 
files, since the format and use of space 
within a record is totally defined by the 
user, subject to the restriction that it must 
be large enough to hold the largest record 
to be pooled. The record pointer may be 
used as an information area, as it is not 
required during its existence and will be 
restored — to the old FFRP — upon 
deletion. 

Considerable disc space can be saved 
using this pooling technique, since main 
file records need allocate space only for 
the pointers to the pool file slots rather 
than its contents, which can be 
“trimmed”? to a minimum in volatile 
environments. 


For example, if a customer file is, say, 
2,000 records in length and, say, only 100 
of them use separate delivery addresses, 
then space for 1,900 main file delivery 
address requirements are saved and the 
only unused space on the main file is 1,900 
null pointers. 

Figure 3 shows a typical pool file 
containing records required by different 
files. 


Spooling techniques are a method of 
Storing data on disc to be retrieved and 
passed to its destination at a later time. 
The destination is usually a printer but 
may be any form of output—for example, 
a modern link. A typical business system 
can generate output for different print 
layouts — invoices, credit notes, delivery 


Figure 5(a). 
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| notes and so on, each of which must be 
de-spooled separately. 

Some large systems spool information 
in character format in the same sequence 
as they would appear at the printer with a 
separate file for each information ‘‘set’’. 
This can be efficient with very large discs 
and very fast printers, since the 
proportion of the available disc space 
used is low and time taken to ‘‘empty”’ it 
is fast. It is not needed on small systems 
where the volume and speed of printing 
are much lower, especially if the output 
device has its own internal buffer — as 
many matrix printers do — which, as it is 
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indicate to the software that there is 
nothing to print. 

When a spool chain is processed and 
deleted finally, each record in the chuin is 
released to the free chain, until the 
previous record is in the range 1-4, in 
which case the FFRP is set to the slot 
number of the last record deleted — as 
usual — but record (1, 2, 3, or 4) has its 
link pointers set to null. 

The contents of each spooled record 
can now be the minimum — just pointed 
to other files — required to access all 
information to be output. Pointers to slot 
numbers on index sequential files will 
save holding full-length key values on the 
spool record, and will allow a direct access 
on the file rather than an index search. 

The only restriction is that any spool 
chains containing such pointers must be 
“emptied’’ before file re-organisation. 
Spooling techniques, of which this is only 
one method, allow processing to continue 
while the output device is not available, 
and in situations where remote printers 
are used can greatly reduce the cost of 
“connect time’. 


oe 
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Figure 5(b). 


emptying, allows the de-spooling program 
to access main files for the bulk of its 
output without stopping the printer. 

Figure 4 shows a method of spooling up 
to four separate chains of information 
using one file. It is fairly simple but 
sufficiently effective for most micro 
systems. 

The first ‘‘n’’ records of the file are 
reserved by the software for pointers to 
separate ‘‘spooled chains’’ of records, 
where ‘‘n’’ is the maximum number of 
spool chains allowed on the file. In the 
diagram, when the spool file is empty the 
FFRP will point to an empty free chain — 
records 1-4 will contain null points to 


MEMORY 


MEMORY 


Most or all of the file types I have 
explained in this series are used in typical 
industrial and commercial applications, 
usually in multi-programming environ- 
ments. The philosophy of storing and 
retrieving information remains essentially 
the same, but some problems can occur 
when more than one program accesses the 
same files. 

This deserves a brief explanation. 
Figure 5(a) shows two programs 
attempting to update the same record ona 
file ‘‘simultaneously’’. Each program will 
have the same record in its buffer and can 
updte it there. The first program to ‘‘re- 
write’’ the record will have the changes it 
made over-written by the second program 
to ‘‘re-write’’. To overcome this problem, 
the calling programs must inform the file 
control program that the record is to be 
“locked’’ until released or re-written to 
disc. 

This now leads us to the second 
problem — figure 5(b) — where program 
1 has read and locked RECORD A, and 
then needs to read and lock RECORD B, 
but program 2 has read and locked 
RECORD B and requires RECORD A. 
The solution, as textbooks have it, is 
le ft to the student. o 
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Taking the tedium from 
data analysis problems 


TEN HOUSEHOLDS were selected to test: 


WYTO, a-new super. detergent — no 
counter-claims, please, since this is an 
imaginary example — and 10 others 
selected to test the well-known brand X. 
At the end of the tests they were asked to 
score on a scale from 0 to 5 for each of 
four features — washing whites, washing 
coloureds, grease-removal, convenience in 
use. 

The four scores were added, so that the 
maximum score from any one household 
was 20 points. The scores obtained are 
shown in table 1. Unfortunately, the 
washing machine belonging to household 
F broke down and the tests were not 
completed. When we calculate average 
scores it seems clear that ‘WYTO washes 
better’. Not only has it the higher average 
score, but it also has the highest individual 


Table | 


USING BRAND X 
Household 


USING WYTO 
Household Score 


A 
B 
Cc 
) 
E 
F 
G 
H 
I 

J 


A) Ogee 


142 
15.8 


Total scores 
Average scores 


score (19), while brand X has the lowest 
individual score (9). 

Now let us look at this data from 
another viewpoint. Suppose we had 
selected 20 households, given them all the 
same brand of detergent and then chosen 
a’ group of nine families to make the 
group we call WYTO, how easily could we 
have obtained results like those of table 1? 
What are the chances of picking a group 
of households from those 19 purely at 
random, which would have an average 
score of 15.8 or even more? 

If we can find a number of ways of 
doing this, the claims for the efficacy of 
WYTO are based on little more than good 
luck in the testing. 

To simplify the thinking and to make 
the conclusions of more general 
applicability, we substitute ranks for the 
scores of table 1. In table 2 the rating by 
each household has been replaced by a 
rank, from one to 19 corresponding to the 
scores from 19 down to nine. Where two 
Or more tests gave the same score, the 
ranks are tied, and we allocate the average 
rank to tests obtaining tied scores. For 
example, score 18 occupies places 2, 3, 
and 4 on the rank list, so the average rank 
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is three. Score 17 occupies places 5 and 6 
on the rank list, so the average rank is 
5%. In table 2 it still appears that WYTO 

is better than brand X, even though it can 

be argued that. ‘average rank’ does not 
have a great deal of meaning. 

The results of table 2 might have been 
obtained by taking 19 Huse SCR giving 


réquired by two sets of children using 
different toothpaste; subjective scores — 
the WYTO data; or ranks — finishing 
positions of :members of two teams of 
racing cyclists. The two’ groups can have 
different numbers of members. To 
perform the test we: 

@ Allocate ranks, allowing for ties. 


Owen Bishop continues his series, showing how even the MK-14 can 
be astonishingly sacar with certain statistical routines. 


them all the same detergent — or two 
brands of equal washing powders — and 
then picking a goup of nine households at 
random and calling them ‘the WYTO 
would be unlikely to have the same 
average rank as the remainder, so almost 
always one group would be ‘better’ than 
the other. 

The number of different ways of 
picking nines from 10 is 19!/10!9! = 
92378. How many: such groups give rank 
totals equal to or less then the 69 obtained 
by WYTO? This is not an easy question to 
answer offhand, though an enthusiastic 
reader may like to compile a program to 
calculate the answer. 


Random result 

Calculations show that 95 percent of 
such groups have totals of 65 or more, 
and only five percent have totals of 64 or 
less. The WYTO total of 69 is thus not a 
particularly low one, for one can get a 
lower total in more than five percent of 
cases by picking scores at random from 
among 19 households with identical 
detergents. So much for the claim that 
“‘WYTO washes better’. 

If WYTO had done a little better in its 
test and obtained a rank total of 64 we 
could say: 

There is no difference between the 
detergents, and this is a lucky one in 20 
chance which gives WYTO the lead or 
WYTO washes better — but remember 
there is a one in 20 chance it is a random 
result and we could still be wrong to 
enthuse about WYTO. 

To become really convinced about the 
virtues of WYTO, we might demand an 
even lower rank total, say, 58 or less, 
which can be obtained only by random 
selection once in 100 times. Then we could 
believe in WYTO with only a one percent 
chance of being wrong. 

The Wilcoxon Rank Test, which can 
deal with analyses of the kind outlined, is 
also known as the Mann-Witney test. The 
data ‘used can be actual measurements — 
weights of tomato crops from-two sets of 
plants grown with different fertilisers; 


numbers — numbers of dental fillings | 


@ Total the ranks of the smaller group, 
and call it T. If groups are equal in size, 
total both-and take the smaller. 

@ Calculate the conjugate total, T’, which 
is the rank total obtained by ranking the 
data in the reverse order. If thé smaller 
group has n, members and the larger 
group has n, members, T’’=:n, (n, + n, 
+ 1)-T. 

Take the lesser of T and T’ and 
compare it with the tables of critigal 
values. The tables :give values below 
which the lesser rank total must. lie 
if the difference between -the two sets 
of data is to be regarded as significant 
at the five and- one percent levels. For n, 

= 9, and n, = 10, the five percent table 
gives the value 65, which is why we can set 
little store in the claims of the WYTO 
trials. 

Figure 1 gives the flow-chart for the 


Table 2 


USING BRAND X 
Household Rank 
16 
3 
I7”% 
10 
13 
13 

5” 
19 
13 
}0 

Total ranks 120 

Average rank i 12 


USING WYTO 


Household Rank 
7% 
17% 


A 
B 
Cc 
D 
E 
F 
G 
H 
\ 

J 


AIO OZER 


MK-14 program which calculates ranks 
and then derives the lesser of T and T’ — 
we will call this T’?. The’ ranking part of 
the program can. be used in conjunction 
with a modified version of the program 
for the Runs Test — see November issue 
— and its applications will be described in 
a later article. 

This program can rank up to 30 items 
of data, entered in decimal — maximum 
value 99 — with n, taking any value from 
two to 15. It is easy to modify it to deal 
with larger numbers of items, though it is 
unlikely that the facility will be required in 


(continued on next page) 
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* SEE TEXT 


PL > HAM 
(ARO: 
2 > DATA 
(OAXX! 

CLEAR REGISTERS: 


4. 
INITIALISE 


CALCULATE 
RANK 


Pz -s DATA 

TABLE 
P+ RANK 
TABLED 


usu 
POSITION IN 
DATA T38LE 


WILCOXON RANK TEST 


TL) — TIL) 


DIVIDED by 2, 
ROUND UP ODD 
HALVES 


FIRST 
RANKS - 


3] THH) Fe TtH) K 


eal 


Figure |. 


(continued from previous page) 
general use. 

The operator enters n,, then the total 
number of items (n, + n, = N), followed 
by the items, with then items of the 
smaller group, corresponding to n,, 
entered first. Within each group order 
does not matter. The program is then run. 
First it converts n and N to hexadecimal. 
The data is not converted. Conversion is 
done by decrementing n or N decimally 
(+99 is equivalent to —1), while 
incrementing ‘a counter hexadecimally. 

Allocation of ranks using pencil and 
paper is a time-consuming operating, 
fraught with possibilities of error, as any 
teacher working out end-of-term positions 
will agree. Though the microcomputer 
routine is a very inefficient one, the 
ranking of 30 items takes only a fraction 
of a second. A search value, s, which is 
zero to begin with, is compared to each 
value of the data table in turn. If there is 
equality, a tie counter t is incremented. 


Final value 


The final value of t is used for 
calculating the rank to correspond to the 
current value of s. To make calculation 
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simpler, ranks are computed at twice their 
correct value (they run 2, 4, 6, 8) and tied 
ranks such as 7% are ranked at 15. If the 
total number of items already ranked is p 
(= previous rank), the new rank is 
calculated from: 

=p+t+1 

As for most distribution-free tests, 
computation is simple and the tedious 
operation of sorting through the data and 
allocating ranks is only suited ideally to 
the abilities of a microprocessor. After all 
ties have been found —t = 1 if no ties — 
the data table is scanned a second time. 
When a datum equal to s is found, the 
corresponding location in the rank table is 
given the appropriate rank value. 

A new value for p is then calculated — 
new p = p + 2t — and the program 
returns to scan the data table with an 
incremented value of s. Thus it scans with 

= 0,s = 1, s = 2 and so on until all 
items have been ranked and the rank table 
completely filled. At that stage, p = 2N 
and the program proceeds to its second 
stage. 

The program first sums the first n ranks 
of the rank table to get T; then it takes 


CALCULATE T' 


FIND GREATE 
OFTANOT' 
(=T"} 


OISPLAY T" 


EO TO DISPA 
T" DISPLAYED 


that value of T which, being based on 
doubled rank values, is double the true 
value of T, and divides it by two. This is 
done by a simple ‘rotate right’ operation, 
causing each binary digit to move one 
place to the right, and the rightmost to the 
carry-link register (CY/L). 

If the sum of ranks included an odd 
half-rank, it would have been odd when in 
doubled form, and a ‘1’ would be rotated 
into CY/L. If this happens, T is 
incremented by one to round-up the odd 
half, as mentioned earlier. 

Next the value of (n, + n, + 1) is 
calculated or, to be more specific,’ the 
equivalent quantity, n(N+1). T is 
subtracted from that, giving T’. In 
subtracting T from T’ the difference is not 
calculated but the subtraction is done so 
as to leave a position value in accumulator 


ET eT: 


Two addresses 

If T’ > T, T” is replaced by T at address 
accupied previously by T’ (OA89, 
OA8A). Note the use of two addresses for 
each of T and T’, since they can exceed 
127,, or FF,.. If T’ « T, the contents of its 
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register are left unchanged. The contents 
of this register, the lesser of T and T’, are 
now referred to as T’’, but are still in 
hexademical. 

' The decimal conversion of T’’ is 
performed by decrementing the 
hexadecimal T’’ while incrementing the 
contents of addresses OA87 and OA88 
decimally. When this process is complete, 
decimal T”’ is held at OA87 and OA88; it 
is then transferred to the locations in 
RAM used by monitor for holding 
addresses to be displayed (ADH and 
ADL). 

The program is then sent to the ‘Display 
Address’ sub-rotation (DISPA), causing 
the decimal value of T’’ to be displayed: 
This may then be compared to the critical 
value from the tables. 

The program could be extended to deal 
with more than 30 items of data. That 


WILCOXON RANK TEST 


Calculates and displays T or 
T', whichever is the lesser. 


oa8so 
OA81 
OA82 
OA83 
OA8h 
OA85 
OA86 
OA87 
OA88 
OA89 
OABA 


previous rank 

rank 

search value 

number of ties 
u, cgunter 
T (H) 
T (L) 
TCH 
T"(L) 
TCH 


T Go conjugate -total 


sum of n ranks 


lesser of T,T' 


Wo UP MoM OUR oR oo oot 


S, in decimal, rest in hex 


Enter data: 

OA8B = n, number of items 
in smaller group, maximum 28 
items entered in decimal. 
OA8C = N, total number of 
maximum 30 items entered in 
decimal. 

OA8D to OAAA: data table, 

30 items maximum, entered in 
decimal, maximum value each 
= 99. No entry required for 
unused memories. 


P1 to RAM (OA80) 

P2 to data table (OA8D), 
then to RAM (OFOO) 

P3 to rank table (OF20), 
then to DISPA-1 (0159) 


INITIALIZE: 


OAgSB CHOA LDI'OA' 
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items, 


would entail locating the data table in the 
basic RAM of the MK-14 from, say, OF80 
onward. With more than 30 items of data, 
a special table of critical values is not 
necessary. The method of determining 
whether T is significant is described in 
Statistical Methods, by G W Snedecor and 
W G Cochran, Iowa State University Press. 

The program does not calculate both Ts 
when n, = n,. To do so would require 
more memory space than the MK-14 can 
make available. It is possible usually to 
tell from the original data which set will 
yield the lesser T and that set is put in the 
data table before the other. In case of 
doubt, run the program twice, once with 
one set first, then with the other set first, 
and base the interpretation on the run 
which gives the smaller T’’. 

Ranking is typical of the rather irksome 
organisation of data which generally 


OAAD 35 XPAH P1 
OAAE C480 LDI'80' 
OABO 31 XPAL P1 

P1 pointed to RAM (OA80) 
OAB1 C400 ~=LDI'00' 
OAB3 C900 ST._- P1400 
OAB5 C902. ST_ P1402 
OAB7 C903 ST_-P1+03 
OAB9 C904 = ST_P1+04 
OABB C905 = ST _P1+05 
OABD C906 = ST._ P1406 
OABF C907. ‘ST _P1+07 
OAC1 C908_-~—s ST_ P1408 
OAC3 C909_—s ST_- P1=09 
OAC5 C9OA ST P1=0A 


Clear registers for p,s,t,T, 
Tad “I : 

OAC? C4OA = LDI'OA! 

OACO 36 XPAH P2 

P2 pointed to OAXX (data) 

n decimal to n hexadecimal: 
OACA C10B- LD P1+0B n,dec 
OACC 02 A:CCL 

OACD HC99 DAI 99 decimal 
OACF C9OB ST P140B n-1 
OAD1 A904 ILD P1+04 u+1 
OAD3 C10B LD P1+0B n-1 
OADS SXCFS JNZ to A, 
conversion not complete yet 
OAD? C104 LD P1+04 wu 
OAD9 C9OB ST P14+0B, u= n, 
in hexadecimal 

OADB C400 LDI'0o' 

OADD C904 ST P1+04 


Clear counter 

N decimal to N hexadecimal: 
OADF C10C LD P14+0CNdec 
OAE1 O02 B:CCL 


precedes the actual analysis in a 
distribution-free test. The organisation of 
data is well within the logical powers of 
even a simple microprocessor system, as is 
the relatively small amount of calculation 
following it. 

Readers who have encountered the 
t-test for comparing two samples will 
recognise that the test can be applied to 
similar circumstances. Being a 
distribution-free test, however, it does not 
make any assumptions about the 
distribution of the data. In the WYTO 
example the data is clearly not normally 
distributed, for it is skewed towards the 
top end of the scale. There are many 
scores of high value, and a tailing-off in 
the number of scores of lower value. Such 
data could not be satisfactorily analysed 
by the conventional t-test but there are no 
such objections to using the Rank Test. 


OAE2 BC99 
OAE4 C90C 
OAE6 A904 


DAI 99 decimal 
ST P1+0C N-1 
ILD P1404 u+1 
OAE8 C10C LD.P1+0C N-1 
OAEA SCF5 JNZ to B, 
conversion not complete yet 
OAEC C104 LD P1404 u 
OAEE C90C ST P140C, u=N, 
in hexadecimal 
SCAN DATA FOR TIES: 

OAFO C4OO C:LDI'OO! 

OAF2 C904 ST P1+04 
Clear counter 

OAF4L C48D LDI'8D' 

OAF6 32 XPAL P2 

Pe pointed to data table 
OAF7 A904 D:ILD P1+04 u 
OAF9 C601 LD@ P2(+1) first 
item of data, then next etc 
OAFB E102 XOR P1402 s 
Gives zero if x=5 

OAFD S02 JNZ to E, x45 
OAFF A903 ILD P1403 t+1, 
to count number of ties 
OBO1 C104 E:LD P1404 u 
OBO3 E10C XOR P14+0C N 
Gives zero if x=N (last x) 
OBOS SFO JNZ to D, to get 
next x 

CALCULATE RANK: 

OBO? 02 CCL : 

OBO8 C100 LD P1+00 p 
OBOA F103 ADD P1+03 t 
OBOC F401 ADI'O1° r=p+t+1 
OBOE C901 ST P1401 r 
OB10 C400 = LDI'00' 

OB12 C904 ST P1+04 

Clear counter 

SCAN DATA TABLE AND ENTER 
TIES AS RANKS IN RANK TABLE: 


(continued on page 101) 
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IN A CLASS OF IPS OWN 
SUPERPAY FROM COMPU TASTORE 


Professional standards and software support of 
the highest order are guaranteed features on all 
Computastore programs. 


Other packages for the PET Series 
Microcomputers include: 


PETE — turns PET into an intelligent RS232 terminal 


SSEMBI J IR Fie «bs b y up to 500 lines 
D IS [ 3 with erful 
. ASSEMB R Tn facility Patsere 
KE Y BC ) mi gram & d 
ARD ftotereit | bear! a 
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Unrivalled for speed and accuracy our new 
Superpay Payroll Program guarantees the 
PET user all the advantages of precise 

full payroll computing. 

1. Unique Screen Layouts 

Cn Easily understood duplicate payslips 


Bs Payroll master file reporting and 
departmental analysis 


4. Credit Transfer payments and coin analysis 
5. Automatic Year-End analysis 
6. Security and confidentiality 


7. Reliable updating service for rate changes 


The main features of Superpay are also incorporated 
into the Standard Disk and Cassette Options. 


Computastore 


Software that means business 


Ask your local PET dealer or Computastore for a demonstration 


COMPUTASTORE Ltd., 16 John Dalton Street, 
Manchester M2 6HG. Tel: 061-832 4761 
¢ Circle No. 187 
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Acorn Computers 
announce with pride the fourth 
module in the series —a VDU 

interface on a Eurocard. This unit uses two 
very powerful devices, the MC 6845 and the 
SAA5050. The 6845 programmable controller provides all 
the signals to drive a 625 line 50 frames per second VDU together 

with read addresses for the character RAM, the SAA5050 character 

generator then produces the necessary dot patterns to refresh the VDU. The 
SAA5050 produces standard teletext characters and graphics and has Red, Green 
and Blue outputs. This means that the Acorn system will be compatible with 
CEEFAX, ORACLE and PRESTEL transmissions. 

The Acorn VDU module in kit form is complete with sockets and is supplied with 
listings for programs which set up the 6845, a miniature dissassembler which 
displays 25 hex instructions (double or treble byte) and graphics programs. Al] 
these may be loaded and run using the Acorn system 1 monitor. 

Options include:- VHF modulator for B.W. domestic T.V. and PAL colour encoder 
for domestic colour T.V. 


Acorn CPU 


Order form 
Send to: Acorn Computers Ltd., 4a Market Hill, Cambridge, Cambs. 
ee 
OU Acorn controller 
- O Microcomputer 
O Assembled .. 
Microcomputer £79.00 plus VAT 11.85 
O Memory @ £95.00 plus VAT 14.25 
U1 Memory assembled @ £100.00 plus VAT 15.00 
Pe V.D.U. @. £88.00 plus VAT-13.20 
_OV.D.U. assembled @ £98.00 plus VAT 14.70 | 
V.H.F. Modulator to be announced 
Colour Encoder to be announced 
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Four of a kind! 


Tris 46 the RCORN cotewr ‘wht! 


Double Height Characters 


64 Graphics Cha t 
et a ESN Pl ee 


2 TRAAK oS She oo ls 


mm i 


Cursor_ 


e 


a 


4) 
! 


q 


@ 40 characters per line 
@ 25 lines per page 

@ 7 colour graphics and characters 
@ Upper and lower ASC11 
@ Teletext graphics font 
@ Programmable cursor 
@ Hardware scroll 

@ Light pen facility 

@ Memory mapped 

@ Transparent access 

@ Single 5V supply 


Acorn 8K Memory 


ACORN 
COMPUTER 


Acorn Computers Ltd., 4a Market Hill, Cambridge. 
Telephone 0223 312772 


@ Circle No. 188 
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Keen Computers have 
an “pple baye nearer to.you! a 


Apple ll 16K 750.00 


Additional 16K RAM 69.00 
Applesoft ROM 110.00 
RS232 Card 110.00 
SuperColour ‘90:00 


Disk Drive and Controller 398.00 
Disk Drive w/o Controller 355.00 
Corvus 11MB Disk 3500.00 
Speechlab 127.00 
Apple Clock 140.00 
Supertalker 190.00 
Printers from 450.00 


Software packages are available for most 
business applications. 

A few are: 

Word Processor, Addressing+ Mailing, 
General Ledger, Sales Ledger, Purchase 
Ledger, Incomplete Records Accounting, 
Stock Control, Payroll, Estate Agents. 


All prices are subject to change 
without notice. 


Apple Bases 


Nottingham Stoke-on-Trent: 
Keen Computers Ltd. Tekdata Ltd. 
Tel: 0602 583254 Tel: 0782 813631 
Derby Tamworth 
PTS. (Electronics) Ltd. Abel Computer Systems 
Tel: Derby 43592 Tel: 0827 895309 
London Birmingham 
Adda Computers Ltd. C.PS. Data Systems Ltd. 
Tel: 01-579 5845 Tel: 021 707 3866 
Sumlock Bondain Ltd. Northampton 
Tel: 01-250 0505 Ford & Wright-Ltd. 

el: 0604 39660 


Leicester 
Arden Data Processing Ltd. Sheffield 
Tel:.0533 22255 Datron Interform Ltd. 


ScuMthorpe Tel: 0742 585490 

'- Computer Facilities Ltd. Newcastle-upon-Tyne 
Tel: 0724 63167 PI.PS. Computer Services 
Edinburgh Tel: 0632 482359 
Microcentre Ltd. -Canterbury 
Tel: 031 225 2022 M. D.'Wright Data 


Kettering Services Ltd. 
H.B. Computers Ltd. Tel: 0227 69090 


@kcen computers itd f ae I Tel: 0536 83922 Newbury 


BarcowiintFurhess Newbear Computing Stores 
5b the poultry cates tanipeier Tel: 0635 30505 


Nottingham aaa | I Services Ltd 
Tel: 0602 583254 ; - MW Tel: 0229 24621 
Telex: 37297 (keenco) @ Circle No. 1 


Statistics on a micro = 
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Fault-finding with aid 
of self-test programs 


WITH a cunningly-designed program, a 
microprocessor can even test itself. The 
chip can fail but still ‘work’ and there is a 
way to generate a program to find such 
faults. 

The microprocessor chip can fail in one 
of two ways. It can have a ‘hard’ failure, 
which stops it completely, or a gate deep 


the start, we must assume that a few basic 
instructions work, and use these to test 
others. As more and more instructions are 
checked, they can be used to bootstrap yet 
more. Finally, the initially ‘assumed- 
good’ instructions can be tested, using all 
the others. 

Remember that there is no point to 


David Peckett suggests how a microprocessor can test itself. 


within it can fail and cause intermittent 
defects. With a hard failure, self-test is no 
use — the system will not run at all. ‘Soft’ 
failures can be difficult to find; they may 
affect only certain instructions and then 
only when certain data is in the processor 
registers. The system may well run 
perfectly normally but hiccup occasionally 
for no apparent reason. 

It is important to realise that it is 
impossible to test for every conceivable 
soft fault. A 100 percent test of a micro- 
processor must apply every possible set of 
inputs to every possible set of internal 
values. There are enough numbers in the 
universe but we don’t have them all in 
stock. 

e@ An 8080 has one 5-bit, seven 8-bit and 
two 16-bit internal registers accessible 
to the program, plus the ALU, and 
the like — say a total of around 120 
bits. It thus has 22° possible internal 
States. 

@ There are 256 possible instructions 
which may be applied, including the 
unlisted codes. 

@ Of these, 26 (with IN and OUT) have 
8-bit operands, and 35 have 16-bit 
operands. There are thus (195 + 26x 
256 + 35%x2!'6) combinations of 
instructions. 

@ There are also 10 control lines; each 
can be in one of two states. 

e A full test of the chip will therefore 
involve: 

2!20% 210% (195 + 26256 + 35x 2!6) 

= 3.13 x 10% instructions. 

@ With an average instruction time of 
around 4% S, the 100 percent test 
would take about: 

4 x 103? years, which is not very 

practical. 

What we can do, though, is to check 
that we can read and write to every 
register in the chip, and that there are no 
bits stuck at ‘1’ or ‘0’; and test every 
instruction at least once. 

A test of this type will-make sure that 
there are no major faults in the chip and 
will, in practice, detect the vast majority 
of soft faults. 

How do we start to write a suitable self- 
test program and how do we continue? At 
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identifying the fault; if the micro is 
broken, all we can do is change it. In- 
structions can thus be chained together 
for testing, so long as the result can be 
monitored. 

The order of trying the instructions is 
important. One method (1) is to give each 
one a score, which represents the pro- 
portion of the microprocessor it exercises. 
The scoring scheme I used for the 8080 


‘Table 2. 
THIS PROGRAM ASSUMES THAT MVI A, ; LXI SP, 


was: 
a. One point for each byte the instruction 
and operand take in the program (e.g. LXI 
H, abcd — 3 points). 

b. One point for each register the instruc- 
tion affects. 

c. One point for each memory access, in 
addition to reading the instruction. (e.g., 
STA abcd writes to address abcd — 1 
point). 

d. One point for each clock cycle needed 
by the instruction. 

e. One point if only one flag is affected, 
two if more than one flag can be changed. 
Giving one point per flag seemed like 
over-reaction. 

f. One point for each microprocessor 
control line affected by the instruction. 

g. One point each if the instruction 
affects the accumulator, stack pointer 
and/or the program counter, in addition 


:JNZ: JC: JNC: JMP-ALL WORK 


PROPERLY AT THE START. THEY ARE CHECKED LATER. 


A '@t 


SP,STACK 
A, FF 


A=00 


00 
FAULT 


IN THE COMMENTS COLUMN SHOWS WHERE EACH NEW INSTRUCTION IS TESTED. 


*"STACK’ IG ANY SUITABLE SP POSITION 


ON FAIL, CMA OR CPI WRONG. 


FF SET Z AND CY FLAGS. 


LABEL‘ 
FAULT 


FAULT 
LABEL2 


FAULT 
A , 4s 


03 
FAULT 
ACCESS TO EACH REGISTER. 


MVI A,O1 


B,A 


L,A 
*. MAKE SURE THEY ARE OK. 
MVI A,01 
CMP B 
JNZ FAULT 
* DOES CMP R REALLY WORK? 


Z SET THIS TIME. 

CPI OR JNZ DOES NOT WORK. 
CcY=0 

CMC OK? 

Gye 


STC OR JC WRONG 
A/CY = 0100 0011/1 


1000 0110/0 
0000 1100/1 
0000 1100/0 
0000 0110/0 
0000 0011/0 


FAULT IN ROTATES WILL CAUSE FAIL. 


CMP C @ SHOULD SET CARRY. 


JNG FAULT 
* CMP R WORKS FOR B AND C. 
RLC 
CMP ¢ @ 
JNZ FAULT 
RLC 
CMP D 
JNZ FAULT 


PROBABLY OK FOR THE REST. 


(continued on next page) 
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‘to the normal PC action. (e.g. POP PSW 
— 2 points). 

This scheme, modified in detail, will 
work for any micro. The result is a set of 
scores for the instructions; the lower the 
score, the more ‘reliable’ the instruction. 
Table 1 shows the scores I produced for 


(continued from previous page) 


the 8080 instruction set. 
Obviously, we try the ‘most reliable’ * ALL REGISTERS CAN BE ACCESSED. WE NOW HAVE A BASIC SET OF INSTRUCTIONS; 
5 * CAN WE ADD JUMPS AND SUBROUTINES? 
SCORE INSTRUCTIONS MVI A,77 
JMP  LABEL3 @ 
MV A,O0O . 
5 NOP LABEL3 CPI 77 A STILL = 77? 
6 CMA: CMC; DI; EI; STC a, +d Un oe op 
K 
7 DCX SP; INX SP; RAL; RAR; CPI 00 - §UB1 SHOULD SET A = 00. 
RLC; RRC JNZ FAULT 
8 CMP 1; DAA; DCX (B,D,H); * ANY STUCK BITS IN THE REGISTERS? 
BO aay as “A oo pe AT AA? 
9  ADCr; ADDr; ANAr; DCR s; CMA A=55 
INR r; ORA r; PCHL; SBB 1; CALL SUB2 ALL REG AT 55? 
SPHL; SUB r; XCHG; XRAr A=FF 
10 MVir ALL REG AT FF? 
’ A=00 
1] CPI CALL SUB2 ALL REG AT 00? 
5 a ‘ e * MORE SP CHECKS. (SUB2 DID SOME ALSO). 
12 ae ae. ae PUSH PSW @ 00 TO STACK 
13. CMP M; LDAX; MOV M,r; RST ; FF TO STACK 
@ 
14 ADC M; ADD M; ANA M; 
, > > @ POINT TO FIRST PUSH PSw. 
DAD H; IN; JMP; LXI SP, Sdabo? 


; ORA M; OUT; RET; SBB M; 
SUB M; XRA M 


15 DAD SP; JC; JM; JNC; JNZ; @ 
JP; JPE; JZ: LX! (B,D.H), ; - 
POP @ POINT TO SECOND PUSH PSw. 
16 DAD (B,D); MVI M, 
17 DCR M; INR M; PUSH carer a) 
18 LDA; STA * SET DISCRETE CODES IN ALL THE REGISTERS. (ALL STILL AT 00). 
INR B 
21 LHLD 7 OB 
23. SHLD; XTHL INX B 
INR D 
24 CALL AD 
10/16 RC; RM; RNC; RNZ;) INR D 
RP; RPE; RPO; RE ) See INR D 
19/25 CC; CM; CNC; CNZ;) Note. MVI A 
CP; CPE; CPO; CZ ) | INX D 
i DCR A 
Table |. Instruction scores. INZ 
Note: conditional CALLS and RETURNS ie 
have two instruction cycle times, depending * IF OK, THIS HAS DEMONS'TRATED INR R, INX R, DCR A, MVI R,XX. CHECK IT. 
on whether or not the appropriate flag is set. CALL SUB3 SET A=B¢C+D+E+H4L 
J ; CPl 3F (H,L) = 2A AFTER SUB3 
instructions first and use these to check JNZ FAULT 
‘ ; ’ sniti pcx 8B @ (B,C) = 0101 
out the ‘less reliable : The initially ae 5 @ (DE) = oh07 
assumed good’ instructions must be DCX #H @ (H,L) = 1529 
chosen carefully to have scores as low as CALL SUB3 (R,L) = 1A34 
possible; there must also be as few of ba a a ede" 
them as possible. * DCX R WORKS. GENERALLY, WE ONLY NEED ONE OR TWO CHECKS OF OPERATIONS OF THE 
When we write the test program, ‘the * "FOTN R’ TYPE. THIS SHOWS THE LOGIC WORKS, AND WE KNOW WE CAN ACCESS EACH REG. 
more we know about the detailed internal pe » a ake 
working of the chips the better. Unfor- ORA 1111 1011 
tunately, the manufacturers are in no XRA 1914-1111 
hurry to give this kind of information +s qam F404 
away, SO we must combine careful reading st 
of the data books with some reasonable ao . oy pe 
assumptions. ona at Ob 
For instance, the Intel 8080 has 49 data CPI ; 
i j JNZ FAULT 
transfer instructions of the form MOV * MULTIPLE FAULTS COULD GIVE A ‘PASS’, BUT UNLIKELY. 
T,, r,- Do they all have to be tested? I have LXI D, LABELS @ 
assumed not; if we know that we can XCKG @ (H,L) = LABELS 
; PCHL @ CAUSES A JUMP 
access each register, we need to test only a ans CPI 33 RETURN POINT. JUMP OK? 
few different combinations (e.g., MOV JNZ FAULT 
A, H; MOV B, A; MOV C, L) to prove * MORE SP TESTS. 
the whole family of similar instructions. baat pig ecpe Nw SP = 
That kind of assumption can simplify the PUSH PSW SAVE A 
test program considerably. pa Bie 4 ages RESTORE STACK 
Having ranked the instructions, I began wt L, ((SPACKA-1) , LSBS) POINT TO STORED A. 


(continued on page 105) (continued on page 105) 
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THE ALPHA MICRO COMPUTER 


ALPHA MICRO in Business 
A fully integrated Accounting System is available 
“off the shelf’ It includes Order Processing, Auto- 
matic Invoicing, Stock Control, Accounts Receivable, 
Accounts Payable, Nominal Ledger, Payroll,and 
Sales Analysis by Customer, Product or Salesman. 


ALPHA MICRO Word Processing 
Comprehensive word processing software is 
available which can run simultaneously with the 
accounting system (or any other program for that 
matter). It will handle anything from standard letters 
up to large and voluminous documents with auto- 
matic Index/Table of Contents generation. 


ALPHA MICRO in Research & Education 

Since the system can handle up to 24 terminals, 
where each user terminal has its own 32 or 48K 
memory partition, it is ideal in education or research 
since each user can do his own application, i.e. one 
can be running the BASIC Compiler whilst another 
runs LISP; again another can do programming in 
PASCAL or ASSEMBLER etc. 

ALPHA MICRO Standard Features 
* Multi-User, Multi-Tasking, Time-sharing Disk 
Operating System 

* Memory Management from 64Kb-1:02Mb 
* Disk storage from 2:-4Mb-2400Mb 


THE ALPHA MICRO COMPUTER 


AN Ain PO Box 789 
NEWTONS 123 Wandsworth High Street 
London SWI18 4]JB 


Tel: 01-870 4248 Telex: 929222 (SLOTS G) 


Basic 64K RAM, 2:-4Mb Floppy Disk System: 
Basic 64K RAM, 10Mb Hard Disk System: 
(Terminals & Printers to be added to user specification.) 


ALPHA MICRO gives anew meaning to the words "CostEffective’ 
It combines a powerful 16 Bit processor with a proven time- 
sharing disk operating system to give you data handling and 
software sophistication parallel to that of high performance 
commercial minicomputers. It can be upgraded from a simple 
64K single terminal floppy disk system up to a 24 terminal, 
mult-pnintery, system with 2400 Megabytes of disk storage and 
1:02 Megabytes of Random Access Memory without any 
hardware redundancy. 


Multi-User, Multi-tasking, Timesharing, Memory Management 


£6,496.00 
£9,965.00 


* Powerful WDI6 16-Bit Processor 

* S100 Bus Compatible 

* Expands from 6-24 terminal ports 

* Multi-Printer Spooler 

* Adaptable to most RS232 peripherals 

* Sequential, Index Sequential and Random Access 
files supported 

* Comprehensive disk file management system 
and utilities 

* Multi-User structured file system with 
programmer/project number and password 
protection 

* Command file interpreter with parameter 
substitution 

* Multiple level DMA and vectored interrupt 
system 

%* Multiple pass assembly programming system 
with linking loader 

* ALPHABASIC Extended compiler and re-entrant 
runtime package 

%* Index sequential files supported in both 
Assembler and ALPHABASIC 

%* File management system with logical file I/O 
calls 

* ALPHAPASCAL, one of the best UCSD 
implementations 

* ALPHALISP a textual data manipulation language 


CS f eae aa 


Request for ALPHA MICRO brochure 
Name 
Title 
| Company 
Address 
| Postcode Tel: _j 


© Circle No. 190 
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: (continued from page 103) 
to write a test program for an Intel 8080. CMP M @ DATA OK? 
The result is table 2, and the program’s JNZ FAULT 
flow-chart is figure 1. * CHECK ‘IMMEDIATE' INSTRUCTIONS 
Of the instructions in table one, ‘NOP’ or a. 2 i 
is effectively untestable; you can put it in ANI 0100 0000 
the program but you have to make many ADI 0101 0101 
checks to show that it didn’t do anything. eed lets. 
Six more instructions (IN, OUT, EI, DI, i withcsaas 
HLT and RST n) are heavily-dependent SBI 0101 0101 
on the system hardware. The program on .0110 1000 
shows where they should be tested but the JNZ 
‘how’ must depend on your system. I give * MULTIPLE FAULTS COULD CAUSE A 'PASS'. 
some suggestions at the end of this r 
Sation * TEST IN, OUT, DI, EI, HLT, RST HERE. 
To start, I assumed that MVI A, xx; * NOW TEST THE 'OP M' COMMANDS. 
LXI SP, abcd; JNZ; JC; JNC and JMP (STACKA-1) @ (A=68). PREVIOUSLY 33 HERE. 
all worked. The jump instructions are H, (STACKA~1) SETS UP 'M', POINTER. 
checked part way through the program, ° B=68? 
and MVI A, xx and LXI SP, abcd are 
tested at the end. A = 69 
The first step is to prove a few more ac. libracmin di 
simple instructions. They permit com- (STACKA-1) = i 
parisons to be made and the accumulator (STACKA-1) = 6A 
modified. The six general-purpose “A=6A? 
registers are then checked. Different codes 
are written to, and read from, each to see 0110 1010 
1101 0101 
7: 411791911 
*SET UP INPUT CHANNEL A TO 1 aiclactara 
VALUE NN. 94411111 
1001 0101 
PUSH PSW_ SAVE A. AVOIDS M AS THE FINAL ANSWER. 
Bn a. 1111 1100 
JNZ FAULT 
IN B B SHOULD BE AT 0110 1000 
ANYTHING BUT NN. 
CPI NN FAULT ANYWHERE? 
JZ FAULT ASSUMES THAT JZ 
IS GOOD. 
MVI A,PP SET UPA. (H,L) = SP. CHECKS DAD. 
OUT C CONFIRM THAT ’ 
PORT CIS AT PP. (H,L) POINTS TO A IN STACK. 
POP PSW - RECOVER A. 
* FAULT OK SO FAR? 
*CONTINUE WITH REST OF L CONTAINS THE FLAGS. 
PROGRAM. L,D7 ALL FLAGS TO 1. 
* 
‘ PSWi RECOVER THE FLAGS. 
* ALL CONDITIONAL INSTRUCTIONS MUST BE TESTED WITH THE FLAGS BOTH SET AND CLEARED. 
Table 3. FAULT ASSUMED GOOD SO FA 
FAULT " en Te 
if they all work; the program then checks wd 
that there are no ‘stuck bits’. LABEL? 
Basic jumps and subroutines are added A CATCH WRONG PATH. 
to give more flexibility; these tests mans ae: ere es 
inevitably demonstrate yet more instruc- LABEL8 ‘ 
tions. Once the basic data transfer and EITHER WAY WE GET TO ‘FAULT’. 
register control codes are satisfactory, the LABEL9 
arithmetic and logical operations can be LABEL10. MVI_=L,00 La w 
checked. The checks are grouped in * CHECK CONDITIONAL '*CALL'S. 
families — all immediate, all inter- cc SUB/ @ 
register, and the like — and only the final ~f ae ; 
result of each stage is monitored. This cz. SUB? @ FIRST 4 CALLS SHOULD BE MADE. 
approach shortens the program; it could CNC FAULT @ 
be beaten by multiple faults but they are CNZ FAULT @ 
unlikely CPO FAULT @ — 
Hs ‘ cp FAULT @ CATCH ANY BAD CALLS. 
Having cleared most of the inter- i L © L SHOULD = 01+02+03+04 = OA 
register operations, the program checks CPI 72 A SHOULD = 68+0A = 72 
the register/memory instructions. Note JNZ FAULT 
that all the way through each batch of “REPEAT THE TESTS WITH ALL THE FLAGS AT 0, QUICKER WAY OF SEPEING THEM: 
; : PUSH PSW 
‘new instructions’ tests uses the data XTHL 
already in the accumulator; this shortens MVI L,O2 ALL FLAGS TO 0. 
the programa. ae. PSW SET FLAG REGISTER 
We now know that most of the simple J¢ FAULT @ . 
(continued on page 107) 3 (continued on page 106) 
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(continued from page 105) 
FAULT 
FAULT 
FAULT 
LABEL11 
A 


LABEL12 
A 
LABEL13 
A 


LABEL14 
A 
L,00 
SUBS 
SUB9 
*SUB10 
SUB11 
FAULT 
FAULT 
FAULT 
FAULT 
L 
CPI 7c 
JNZ FAULT 


QR OOSBO8OOa 


THESE 4 CALLS SHOULD BE MADE. 


THESE 4 CATCH ERRORS. 
L SHOULD = OA 
A SHOULD = 72+0A = 7C 


* CHECK THE REMAINING UNUSED INSTRUCTIONS. 


H,STACKA 


A 
(STACKA+1) 
(STACKA) 

H 

FAULT 

A 

L 

FAULT 


H 
L 
STACKA 
STACKA 
L 


FAULT 
(STACKA+1) 
H 
FAULT 
UNTESTED, BUT ASSUMED 


H,STACKA 


PUSH PSW 
INX SP 

XRA A 

LXI SP, (STACKA-2) 
POP PSw 

CPI 1C 

JNZ FAULT 


THE TEST IS OVER; CHIP IS OK. 


7 


uo 4 


(H,L) = 7E7D 


L SHOULD BE IN LOWER BYTE. 


H IN HIGH BYTE? 


GOOD, OPERATIONS: 


Le= 16 
MAYBE 1B ALREADY IN A? 


SP = STACKA 

SAVE A, PSW. 

SP = STACKA-1. 

A = 00 

POINT TO PUSHED DATA. 


RECOVERED CORRECTLY? 


PUT A SUITABLE STOP AND DISPLAY RESULT ROUTINE HERE. | 


SUBROUTINES, ETC. 


CHECK THAT ‘CALL' WORKS. 
SUB1 MVI A,00 


RET @ 


JMP FAULT 


A = 00 


RET MAY FAIL. 


* SET ALL THE REGISTERS TO A, AND CONFIRM. 


SUB2 


@ 
@ 
@ 
@ 


JNZ FAULT 


106 


IF THESE FAIL, S/R WILL FAIL. 
CMP R WORKS. 


(continued on next page) 


Figure |. Broad flow of program. 


START 


TEST 
‘COMPARE’ 


SET DIFF. 
CODES IN 
EACH REG. 


TEST 
0 AND 
INTERRUPTS 


CONFIRM 
CODES AND 
REG. ACCESS 


LOAD 
SPECIFIC 
TEST MEM. LOCNs 
‘JUMP’ AND 


“CALL 


TEST ACC-MEM 
ARITH. AND 


CHECK REGs LOGIC OPs 


FOR STUCK 
BITS. EACH TO: 
AA, 55, ,FF 00, 


SET ALL 
FLAGS 
TEST 
sP 
TEST ‘FLAG 
SET’ JUMPS 
REGs TO AND CALLS 
DISCRETE 
CODES 
CLEAR 
TEST REG-REG an Lass 
ARITH. AND 
LOGIC OPs 


TEST ‘FLAG 
CLEAR’ JUMPS 
TEST {MMED. AND CALLS 
ARITH. AND 


LOGIC OPs 


TEST 
‘ASSUMED- 
GOOD’ 
INSTRS 


STOP 
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(continued from page 105) (continued from previous page) 
instructions work but the vitally 
important conditional operations have to FAULT 
be checked. Each conditional command D 
must be checked twice, once with the FAULT 
appropriate flag set, and once with it -_ 
cleared. The tests emerge as a long string H 
of jumps and calls, with traps at each FAULT 
possible failure point. The traps are either L 
jumps to the fault routine, or changes to * ALL REvssTEKS cae me 
the accumulator which eventually will RET 
cause a CPI to fail. » neice 
oe ; . * SET A = 4EaHe 

To check the conditional instructions tiny * ta. cidade tan. 
more thoroughly, we should set only one DAD @ " 
flag at a time and check for no false MOV A,K H = B+D+H. L = C+E+L. 
response to it. The test I have given here ADD @A = Heb. 


RET 


should detect most faults. Finally, the so- 
far-untested instructions are checked, as 
are those which were assumed to be 
satisfactory at the start. 


INITIAL CONDITIONAL RETURNS ENSURE THAT THE FLAGS ARE OBSERVED. 


* THE NEXT 4 SUBROUTINES ARE USED BY THE ‘FLAGS SET' CHECKS. 
° 
* THE USE OF INX H AVOIDS AFFECTING THE FLAGS. 


The program of table one lacks two li _ ake Tes 
essential elements — a routine to show a @ 
‘GO’, and a routine to show a ‘NOGO’. CATCH ERRORS. 


How you write them will depend on your 
system and your preferences but the 
‘NOGO’ must be as short as possible. 
Ideally, it will use only the ‘assumed good’ 
instructions to give the best chance of its 
working. 

In testing ‘IN’ and the like I cannot 
offer any useful details for testing the 
interrupt instructions (EI, DI, HLT and 
RST n). Those tests will depend far too 
much on what is in your system but they 
should follow the basic approach I have 
used. Table 3 is a short routine which 
could test IN and OUT but you will need 


to tune it to match your system. INX 
The program I have described should RZ 
detect most soft faults which might occur : SMP OPAULT 
in an 8080. Its abilities will depend * NEXT 4 S/RS ARE 'COMPLEMENTS' OF 
however, on the support chips. They must * THEY CHECK THE ‘NO FLAG' STATES. 


use the status bits correctly, particularly 
when testing IN and OUT, and interrupts. 
For example, an 8225 fault could appear, |. 
wrongly, as a microprocessor fault. It is 
possible to test the support chips, PIAs, 
and the like, but the program will depend 
on the system hardware; I cannot give a 
general test routine. 

The program in table one, is less than 
1K long. It could be loaded from tape, but 
if you have the option, it would be better 
to put it in a self-test PROM. That way, 
you could be confident that it was loaded 


properly. 

Conclusions 

@ It is fairly straightforward to write a INX 

program a micro can use to find the INX 

majority of ‘soft’ faults within itself. INX 

Instructions are tested in ascending order ey 

of complexity, with simple ones being UMP FAULT 

used as bootstraps to check more complex c 

operations. Support chip faults can ; 

confuse things but it is normally possible jac meg a 

to test round them in any particular MVI A,33 SET A = 33 
system. JMP LABEL6 RETURN ‘TO MAIN PROGRAM. 


* SUITABLE FAULT DISPLAY ROUTINE 
FAULT XXX 


Reference: (1) Srini, VP, Fault Diagnosis of 
Microprocessor Systems, Computer, January, 
1977, pp 60-65. 
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RATHER than provide the normal kind of fiction, here is a program which will generate thousands 
of personally-configured Sci-Fi stories. It will write, for example, Earth is attacked by tiny Moon 
reptiles which are not radioactive and cannot be killed by the coast guard, but a little boy tells them 
about God and they leave; or Earth freezes and everybody dies; or, by way of variation, Earth falls | 
into the Sun and almost everybody dies. 

Adapted by Bennet and Adam Laurie from a flowchart published by Sam Lundwell in An 
Mlustrated History of Science Fiction. 


4@ REM “HOW TO WRITE A SCI 
EMCE-FICTION HGVEL~ 

SG REMEktCORYRIGHT 1397 BY 5S 
AM LUMDWALL 

60 REM aatkPROGRAM BY B.LAURI 
E AWD Fi. LAURIE 

YO DEF FHRCRO=THTIRMDS 1ao4cK 
=VESB SGI» 

SQ 7: 7"EARTH "3 

3@ ON FHE C49 GOTO 146.1768,19 


8,226 


196 OH FHRE¢S> GOTO 118.138,1 
bs 

11@ 7°BURNS UF AMD "5 

126 CH FHR2) GOTO 248.266 
13@ ?7"FREEZES AMD "5 

146 OH FHR®2> GOTO 244, 266 
13@ ?°F ALLS INTO THE SUM AND 
166 OH FHR<23 GOTO 246, 2668 
17@ P"SCIENTISTS "3 

186 ON FHECS9GOTO 238.2316 
198 7°1S ATTACKED BY "5 

266 ON FHES2> GOSUE 345,565 
214 GOTO 466 


226 7°15 STRUER Bia GEANT C 
CMET AND "5 
MON FHRGS> GOTO See. 468 


2 EVERYBOD' DIES." 
GeTO 448 
7"ALMOST EVERVEOD'Y DIES. 


GOTG 448 
"INVENT "3 
2398 GH FHEC2) GOSUB 346.366 


36@ GOTO 55a 

31g 7"’DISCOUER "5 

328 OW FHRé2> GOSUE 345,368 
36 GOTO S5a 

34@ ?"TIHY "GS 


358 RETURN 

?"GIANT "3 

RE TUR 

?"DESTRC'ED. " 

GOTQ 44 

P"SRUED, " 

GOTO 444 

?"HOT DESTROYED BUT "3s 
GN FHR¢2> GOTO 240.268 
er?" THE END" 

END 

ON FHE<4)> GOTO 474,.496,5 
14.536 

47 ?"MARTIAN "s; 

4s@ GOTG 55a 

496 ?" MOON "ss 

Se@@ SOTO. S55 

S1@ ?"BETELGEUSIAN "3 

528 GoTo 55a 

S36 7" ERTRA-TERESTIAL "5 
S46 GOTO S56 

55@ ON FHRCS> GUSUB 636,658. 
66,696. 71& 
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366 GOSUB 1676 

Sr PU WHICHEMHOS "5 
Se@ ON FHRCY) GOSUE 
314, 546, 874,966. 1616 


736,798; 


S9Q ?"AHD ARE "3 

666 ON FHR<2> GOSUB 925,949 

610 7"AHD "5 

626 OH FHR¢2> GOTO 368, 9968 
636 ?7"BUGS "5 

640 RETURN 

boa SU REPTILES "3 

664 RETURN 

er@ 7" MECHAHICHL DEVICES "s 
Sa RETURN 

696 7'SUPERFERSOHS 's 

r@G RETURH 

Tia P" ICKY THINGS "s 

726 RETURN 

YS8 GH FHRY2) GOTO F4h, 766 

74@ ?" WAHT GUR WOMEN "3 
yoy GOTCG rss 


768 2"WANT GUR LITTLE SCHOOL 
-BOYS "3 

77@ GOTO 73a 

728G@ ON FNR<2) GOTO 
790 ?7"ARE FRIENDLY." 
360 GOTO 444 

G10 ?7"ARE FRIEMDLY 
HDERSTGGD ": 


326 OW FNRCS> GOTO 1316.e3H 
SS@ RETURN 

846 PP" MISUNDERSTAND US "5 
658 CH FHRS2) GOTO 1314.56 
S68 RETURN 

Sf7@ F"UHDERSTANG US TOG WELL 
S8@ OH FHRCSs GOTO 1516, 899 
39@ RETURN 

908 ?"LOGK UPOH US ONLY AS A 


SGURCE OF NOURISHMENT "5 
916 ON FHRC2> GUTO 1@28, 16548 
9206 7"RADIGACTIVE "3 
RETURH 
?"HOT RADIOACTIVE "3 
RETURN 
966 7°CAN BE KILLED BY "3 
a7@ ON FHRC4> GOSUB Lar, ies 
GB, 1286, 1226 


940 
95a 


93a GOTC 444 

936 ?°CAHNOT BE KILLED BY "3 
16@@ ON FHR<4)GOSUB 1670. 185 
8, 1266, 1226 

1616 ON FNR¢Y> GOTO 1246, 127 
9,1296,1336, 1358. 1376. 1318 
14626 RETURH 

1630 ?"TAKE A FEW AND LEAVE. 
1446 GOTO 446 

165@ ?"AND EAT US WITH A SID 


E DISH GF FRENCH FRIESCHOLD 
THE GNIONS!5.” 


1666 GOTO 446 
147°6 7"°A CROWD GF PEASANTS W 
ITH TORCHES. ” 

148@ RETURN 

149@ ON FHRE<S> GOTO 1196. 112 
6, 1146.1166,.1186 

1186 ?"THE ARMY "5 

1116 RETURH 

112@ ?"THE WAMY "3 

113@ RETURH 

1146 ?"THE AIR-FORCE "3 

1156 RETURH 

1166 ?"THE MARINE-CORFS "5 
117@ RETURH 

119@ F°THE COASTGUARD "; 
119@ RETURH 

126G ?"THE ATOMIC BONE.” 
121@ RETURH 

1220 7"A BAG OF HIGH-VELOCIT 
eee TOS As 

1236 RETURH 

124G ?"BUT "3 

1256 ON FHRYS> GOSUB 1396,14 
16.1436 

1266 ON FHR“S2 
6, 1506 

(2°6 7"50 SCIENTISTS INVENT 
A WEAPON "5 
1238 OH FNRCS> 


GOTO 145.147 


HOTd 15268, 154 


4.1568 

fos 2°50 THEY EAT US. # 
1366 GOTO 446 

1316 7"S0 THE’ TURH US INTC 


1326 GN FHR“4> GOTO 1846. 1356 
@,13836. 1966 

1336 ?"50 THEY PUT US UNDER 
A BENMIGH DICTATORSHIP. " 

1349 GOTO 445 

o2007"'SO) THEYORTEE US.” 
1366 GOTG 448 

1376 ?"BUT THEY DIE FROM CAT 
CHIHG CHICKEN FOX.” 

1386 GUTO 446 

1396 7"A CUTE LITTLE KID COH 
VINCES THEM FECPLE ARE O.K. 
1498 RETURN 

141@ 2°A PRIEST TALKS TO THE 
M OF GOD "; 

14z2@ RETURN 

1436 -?" THEY FALL IN LOWE WIT 
H THIS BEAUTIFUL GIRL "5 
1444 ON FHR«2> GOTO 1566,159 
a) 

1456 ?"AND THEY DIE." 

1466 GOTO 444 

(continued on next page) 
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Super Bargain. 


1978 heralded the launch of the world’s first truly low-cost 80 column printer—the Anadex DP 8000. Now, several 
thousand printers later and as a result of an extensive development programme —a new even better DP 8000 is 
now available. Priced at only £399 (for 100 off quantities) it provides an even better bargain. 

Just check for a moment the original features: 96 ASCII character set, 84 lines per minute print speed, switch- 
selectable baud rates from 120 to 9600, three interfaces included as standard (RS 232, current loop and 
Centronics parallel), and vertical tab, form feed and skip perforation controls. 

Now look at some of the extra benefits of the new model: 1. Adjustable paper sprockets to accept arly size 
paper. 2. Redesigned print mechanism to give improved print quality. 3. Self-check diagnostic test facility. 
4.1K character buffer standard, 3K optional. 


Find out more by contacting our main distributor, or write to Andadex Limited, Dorna House, Guildford Rodd, 
West End, Woking, Surrey. Telephone: 09905 6333. Telex: 858762 Anadex G. 


/A\ \ Anadex LtoC. 


UK distributor: Peripheral Hardware Ltd., Armfield Close, West Molesey, Surrey, England. Telephone 01-941 4806. Telex 922175 
¢ Circle No. 191 
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(continued from previous page) 
1476 ?"AND THE’ LEAVE "3 
1456 7"AND SEMD US POSTCREDS 
AND FLOWERS ON OQUF BIRTHDAY 
FOR GUITE A LONG TINE AFTER 

WARDS." 

1498 GOTO 4448 

1566 7"ANB THEY TURN INTO DI 

SGUSTING LUMPS." 

151@ GoTa 444 

1526 ?"WHICH FAILS "5s 

1536 GOTO 141i 


1548 ?"WHICH KILLS THEM...” 
1Sc8 60TO 444 
156@ ?"WHICH TURHS THEN INTO 


DISGUSTING LUMPS.” 

1S°@ GOTO 446 

1588 RETURN 

i398 7" ANG THEY GET NARRIED 
RAHD LIVE HAPPILY EVER AFTER. 


1686 GOTO 446 
1614 


ne 
- 


1626 OH FHR3) GOTO 1620. 


2" OOH" T WANT OUR WOMEM 


163 


Best to check data at this time. 


@. 1654 

1634 7".D0N°T "3 

164@ GOTC1e34a 

1650 ?"6UT REALLY GO APE OWE 
FE FORD CORTINAS AHO MOVE To 
DAGENHAM " 5 

1666 GOTO 142 


16°08 ON FHR®S> GOTO 1668.176 
8,1F2@6. 1748, 1 76a 

166@ ?°WITH GREAT GIG PIMPLE 
Stes 

1698 RETURN 

1768 2"WITH REPULSIVE WARY £ 
ARS wu - 

17i1G@ RETURH 

1726 F"WITH FESTERING BOILS 


OH THEIF "3 

17°36 GOTO 1776 

1746 ?"WITH FIPPLING MUSCLE’ 
BGS oe 

foe RETURM 
1°66 RETURM 
17° G@ ON FARES) 
@. 1526 

Dgokin mses "5 
{P36 RETURH 


GUTO 1736.13 


ee 


156 7" BOTTOMS "5 

1616 FPETUFN 

1626 2° °OUSKHObIMKWHAT OS" "3 
133 RETURH 

846 F°HO0D GRWAMEHTS FOR TH 
EIR "3 

1836 OW FMR 4) GOTO 1326. 194 


B.13964, 1988 

1668 ?° QUITE OUTRAGOUSLY’ Foo 
FY’ POODLES. " 

16ra@ GOTO 4468 

1es@ ?"ROLLS OF BRIGHT BLUE 
FLOWER’ CARPET." 

1598 GOTO 446 

19G@@ ?"GARDEN GHONMES. " 

131@ GOTO 446 
1926 ?"ROLLS-eOvC 
1938 GOTO 448 
1946 ?7"HONDA FIFTIE’S." 

1956 GOTO 446 

1966 ?"GLITTERIHG FPUMPEIH CO 
AGH. 7 

1976 GOTO 448 
1936 7"MOTHERS”~ 
N~S. it 

199@ GOTO 446 


Crossword — 


I een 


RELIANT ROBI 


DOWN 


mg 
core 

Pp 
i) | 


E_ Enclosed in a record. 


Transfer from backing store to memory. 
In HEX, —I is FF, —2 is FE, —26 is E6 


These craw! into your program when you 


Same as 8 DOWN. 
You can program it only once. 


so —82 must be? are not thinking. 16 A hard one is started by a hole. 
2 Opposite of ‘loaded’. 1D Results of arithmetic generally here. 3 Change one to this by an arithmetic shift 2 pres ‘yg ieee iz 
§ Use packed for best arithmetic. IF Sured to be bubbling soon. left. ie it sae Fg ra ae fale fonen 
7 A Teletype is slow at 110. 22 Not even parity. 4 Food for a program. iE Chat oe en ee Sanaa 
A Both inputs true for this logic to work. 24 Reasoned to keep your programs going. 5 Twoe-state system. 20 Alter ati clep : 
C An algebraic tongue. 25 When to miss the next issue of Practical 6 Random access to data. — , D1 (Sianelialepecialicondition 
E Specified organisation. Computing. 7 He invented the first for his lady to winon 3 rite ‘i ae field ° 
10 Route for signals. 28 Selected for data transfer. the horses. y 2% CRT Pais Teneart 
1t A basic means of talking to your micro. 2A Same as 9 DOWN. 8 Arithmetical genius in the CPU. 27 End of text : 
12 Bits unite! 2B Jump to. 9 Repeat in Fortrtan. 39. Laraelecaleimesinlon 
13. First good colour graphics micro. 2C One in every home! B Watch it analogue! B 8 ; 
15 Electricity lights these up. 2D American ciphers. D Find your place with this in assembler. (Answers on page 120). 
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The U.K.-designed and manufactured Novapac disk system 
for Commodore’s PET”, continues the integrated design 
concept of your PET, with no trailing wires or bulky desk-top 
modules. 


The sophisticated, easy-to-use Disk Operating System 
supports multiple File handling and incorporates Mainframe 
Operating procedures and extensive error-recovery software 
for maximum Data integrity. Optional Password security for 
any File or any Disk is standard, Clear documentation and a 
range of Demonstration programs assist the first-time User, 
while for the experienced programmer full Utilities are 
supplied to aid concise program development. 

A broad range of general or specialised software is available 
which can be tailored to our own specification. 


em 
AR) 
So” 


OPERATING SYSTEMS 

¢ CP/M 

¢ PASCAL 

¢ MULTI-USER, MULTI-TASKING 
* CAP MICROCOBOL BOS 


WORD PROCESSING SOFTWARE 
HARDWARE 


2-80 Processor 

S-100 Bus 

Memory Management tc 512KB 
5%" Floppy Discs (dbl. density) 
8” Floppy Discs (dbl. density) 
Cartridge Disc Drives (to 40MB) 


MAINTENANCE 


Nation-wide servicing facilities 
available. 


analog electronics 


TAKE YOUR PICK! 


EQUINOX 


COMPUTER SYSTEMS LTD. 


PET DISKS .... £499 


(single disk) 


* Novapac may be used with any available RAM plane or 
with N-series PET. 

* Data transfer takes place at 15,000 char/sec — effectively 
1,000 times faster than cassette! 

* Storage capacity is 125 K/bytes (unformatted) on 40 
tracks per diskette side. 

* Dual index sensors permit dual-side recording for 250 K/ 
bytes per diskette. 

* Easy operation full-width doors prevent media damage. 

* System expandable to 4 drives. 

* Industry Standard IBM 3740 recording format for in- 
dustry-wide media compatibility offered only by NOVA- 
PAC. 

* Dedicated Intel 8048 microprocessor and 1771 FDC 
minimise PET software overhead. 

* Local maintenance support available. 

Novapac Dual-disk system complete with PDOS and Utility 

disks £899 + VAT. Del. Ex. Stock. 
32N — PET plus Dual disks £1,600 + VAT. 
Complete system including 80 col. printer £2,200 + VAT. 
3% discount for C.W.O. 


47 Ridgeway Ave, 
Coventry 
Tel: (0203) 417761 


| @ Circle No. 192 


LANGUAGES 


C-BASIC Compiler 
M-BASIC 
FORTRAN-80 
COBOL-80 
PASCAL 
CAP-Microcobol 


COST OF DEVELOPMENT SYSTEMS 
(including CP/M and C-BASIC) 


° 48KB, dual5%” Floppies £1675 
¢ 48KB, dual 8” Floppies £2495 


e Exclusive of VAT. Subject to our 
standard terms and conditions and 
exchange rate variation. 


“KLEEMAN HOUSE” 

16 ANNING STREET, 

NEW INN YARD, 

LONDON EC2A 3HB. 
01-739 2387/9. 01-729 4460 


® Circle No. 193 
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Seeking pools draws by 
golden button route 


FIVE YEARS AGO, Frank George was press- 
ganged into writing a program for 
football pools punters. ‘‘] was being 
nettled by the family. They were saying 
*You’re so clever, why don’t you do 
something useful?’’’ So he did. 

Since then the program has been rated 
an amazing success. 

Professor George is head of cybernetics 


Liverpool. People then wrote to Topaz 
asking for a copy of the computer print- 
out to check form. An impromptu ‘club’ 
has grown from it; members pay 50p per 
week for the printout, which covers the 
cost of the extra print run and first-class 
postage. 

There are now some 3,000 people in the 
club. Colin Rose of Topaz says: ‘‘We 


Kay Floyd talks to Professor George of Brunel University, Uxbridge 


whose programs for predicting the outcome of horse races and 
football matches are regarded as successful by those who use them. 


at Brunel University, which means 
working with Artificial Intelligence — 
“thinking in problems and logic-solving’’. 
He has always been interested in 
forecasting and has been known to advise 
NATO on odd occasions. His computing 
experience dates from the last war; in his 
time he has worked with the Ferranti 
Pegasus and the pioneering EDSAC at 
Cambridge University. 

His first attempts at the pools program 
were not very successful. He made 
assumptions about the teams which he 
found later were not statistically 
significant and the program failed. So, he 
spent several years on a close statistical 
analysis of previous results by studying 
annuals and generally keeping in touch 
with the world of football. He tried 
various strategies for the second, third 
and eventually, the fourth programs. 


Own club 


As well as the goodwill of his family, he 
was encouraged to continue with the 
program by Topaz Publishing. He wrote a 
book called A Better Bet which contained 
ways of applying logic to win on the 
pools, horse racing and casino games. He 
sent the book to several publishing houses 
and eventually Topaz recognised its merit. 

The publishing house felt he was not 
presenting it in the correct way and 
suggested that he re-write it so that it 
would appeal other than to people with 
mathematical minds. Properly organised, 
his ideas could be used and understood 
generally. 

That was done and the book was 
published in a limited edition of 2,000 
copies.-It is now no longer available but 
because of the favourable reception from 
readers, Topaz decided to reprint several 
chapters which related directly to the 
pools. They have been re-published under 
the title Forecast Three. 

The book shows how to use the 
computer method. Many readers had no 
access to a computer, so Topaz imple- 
mented it on its own machine in 
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can’t guarantee it works, but I don’t think 
anybody in the club hasn’t won something 
if they’ve used it for two months. We have 
tangible evidence that it works in some 
cases. Someone wrote to us saying that he 
was pleased with the system — he had 
won £5,400 one week and £730 the week 
before’’. 

The system reduces the odds against 


UPDATE 
BASE 


you but they are still high. The club ex- 
perienced a poor patch last season because 
of the bad weather, when the pools panel 


‘had to sit for many weeks. The form 


factor does not come into play; neither do 
the teams, for that matter. 

Topaz hopes soon to implement 
George’s horse racing system in the same 
way. Meanwhile, the pools program is run 
every Monday and produces a list of likely 
draws in order of priority. 

At present, the program is written in the 
high-level language Fortran and, runs on 
an ICL 1900 mainframe. But George 
maintains that it can be translated easily 
into any language, even machine code, so, 
in theory, it can be run on any machine. 
He explained how the system works: 

‘‘The main effort of the program was 
directed to the treble chance and four 
considerations have to be borne in mind. 

“First, there is form. Football is dis- 

(continued on page 115) 


Comment on figure !. Each of these outcomes has to be repeated 89 times for full 
account of league position when conjoined to the result of the last two matches (see 
figure 2) for each time, making up 324 outcomes, all of which fall into three categories — 
1, home win; 2, draw; 3, away win, and then you may distinguish score-draw from 
scoreless draw by a further test. 
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T14 


Hl 400 VDU New low cost VDU featuring full cursor controts 
and 24x80 screen displaying highresolution 


Low Cost upper Case Characters using a 5x7 dat matrix 
A Keyboard generates all 128 ASCilcades and 
Video Terminal unit interfaces through an RS23? intertace at 
j transmissionrates upto 9600 baud 
£550 H1500 series features upper and lower case 


characters using7 x9dot matrix integralnumeric 
keypad, bufiered editing, and printer port. 


DECWRITE RS Industry standard dot matrix keyboard printers 
featuring 132 columnupper and lower case 


@ Circle No. 194 


Keyboa rd Printers printing on standard listing paper at printing 


speeds of continudgus 30cps or 180cps KSR and 


From £850 RO versions available with a wide range of 


optional features 
@ Circle No. 195 


MICRO DISC File oriented mass data storage minidisc 
terminal featuringrandom access by filename 


e S e 
Min idisc Storage to 200.000 characters stored per diskette. 


interfacing through terminal and modem/CPU 


e 
Terminal RS$232 interfaces at up to 9600 baud Powerful 


£950 »tring search and editing options 


@ Circle No. 196 


HYTERM Range of microprocessor controlled ‘darsy- 
wheel terminals fortext processing 


Text Printer applications. printing at 45cps over 158columns 
é with a widerange of interchangeable type 
Terminals fonts. Many advanced features including 


F £1900 1BM2741 compatibility. graphics capability 
rom ‘absolute’ tabbing, and variable character/line 


@ Circle No. 197 spacing. 


DATACASSETTE Magnetic tape cassette unit storing 150.000 

characters per cassette. communicating at up 
to 2400 b h h inal iCP 

Cassette Storage o 2400 baud through terminal and modem/CPU 


RS232 interfaces with fulllocal andremote 


e 
Terminal device control. ECMA, Tland NCR format 


£750 compatibility options available 


@ Circle No. 198 


LX1 00 SE Ril ES New low costrange of desk top serial printers. 
printing over 80 or 132 columns at 100 or 180cps 


Desk Top on standard listing paper using a7x7 or 7x9 dot 
. matrix. Options include VFU, second paper feed 
Printers mechanism, 9x9 matrix with italic or expanded 


printing, buffed serial RS232 interface. 
From £1000 


@ Circle No. 199 


RAIR 30-32 Neal Street, LondonWC2H 9PS_ Telephone 01-836 4663 


PRACTICAL COMPUTING December 1979 


rs Intelligent gambling 


(continued from page 113) 

tinguished from other forms of betting, 
such as horse and greyhound racing, 
lotteries or roulette, in that it is not 
entirely random. The betting, and 
therefore the odds, reflect the form. 

‘**Not all football teams play to form, if 
they did, it would make a nonsense of the 
game and remove the gamble. It would 
also mean that the favourites would 
always win and iridividual punters would 
win nothing of any real value. So some 
random element must be brought to bear 
on the proceedings, and that leads to the 
second consideration. 


Random element 


‘But let us stay with form for the 
moment. It depends on league position, 
last result, last-but-one result and perhaps 
the one before that. That leads to a 
Markov Net — a statistical technique of 
probablistic sequential analysis — of the 
form a/b/c/p, where a, b and ¢ are the 
last three results and p is the weighting in 
the light of the team’s league position. 
The same is compiled for the other team 
in any fixture — d/e/f/q, for example — 
and then we compare p to q. 

“If p >q, the home team will win. If 
p=q it will be a draw, and if p < q the 
away team will win. One can, of course, 
adjust those inequalities slightly by using 
the condition where p and q are almost 


UPDATE 
BASE 


equal. By using the form method alone, 
you should be able to pick a high 
percentage of score draws each week. 

**Now, the random element. The best 
approach is to select matches where no- 
one would forecast a draw and mix them 
on a 10 percent basis with 90 percent of 
the forecast draws — those which are 
expected, according to form. This means 
that a straight full permutation cannot be 
used; nor can any of the special plans. 

“This is where the third consideration 
comes into play — how to sort the 
forecast to put them into the correct 
‘lines’ or columns. 

“‘The sort factor forces us to -decide 
how much money we want to bet each 
week. If all things are equal, the more you 
spend the better the chance of winning. 
To illustrate this, let us assume that the 
bet will be £2.25 per week. 

**You want a sort which includes only 
10 percent of the unexpected plus 90 
percent of the expected. In the following 


AeA A A AUS -b HC Ec 
BCBDCDCEDE 
DDF E EEF F F G 
FOG H GH H G)R td 1 
Bee oe or Pa 
Rk Kw K £ Lok MOE 
LOMNMMNN NM 
N P POOPOP PO 
OLR R O.R © ROR O 
X, Xq Xz %q, X_ X, X_ Xy Xy Xe 


table A to R are expected and x, to x, are 
unexpected; this shows that you have to 


Comment on figure 2. 
Latest games played (including midweek). H 
= home team; A = away team. 


These nine outcomes can then be taken one 
step further to: 
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ww v ww 

Ww v WL 

ww v wD 

etc. 

of which there are 81 outcomes. 

It remains only to decide in the light of 
experience what the final outcomes are. N, 
O, P and Q are home win, home win/draw, 
away win and draw respectively. Depending 
on whether the weightings to go forward to 
figure two, are N, O, P or Q, so the sets of 
outcomes R-Z are adjusted and vary from 
“very likely home win” to “very likely away 


replace the letters by game numbers each 
week. 

“*In this table, you have to make sure 
that no two columns have more than 
seven letters in common. Each of A to R 
occurs equally often — five times; x, to x,, 
the unexpected draws, each occur twice. 

**You could plump for fewer than the 
18 expected draws and that would give 
better coverage over a smaller number of 
forecast draws. That decision has to be 
made mainly in the light of evidence as to 
the forecasting ability of the system and 
the average distribution of score draws. 
You can have any number of such arrays, 
all different, according to how much you 
can afford to spend. 


Tests to apply 


‘You now perm eight from 10 in each 
column. You then find you have 450 lines 
in all, 45 for each column of the sort. At a 
state of “p per line, that amounts to 
£2.25, hence our choice of this weekly 
amount. 

“The fourth corsideration is choice. 
Apart from choosing how much money 
you stake each week, you must also look 
at the sort you prefer. There are also other 
tests to consider, such as the historical 
test, where you look at the history of a 
club and see how it fared against a certain 
team at a certain ground. Often one finds 
a similarity in the score when two 
particular clubs meet on one or the other’s 
ground. 

‘‘The other test you can apply is for a 
local derby. Those tests are not built into 
the program but there is some evidence 
that results between two teams, especially 
when they are local rivals, tend to form a 
pattern; and, in the case of a local derby, 
matches will often lead to a draw’’. 

Microcomputers are well-suited to the 
computerisation of the program and the 
two flowcharts show the sort of structure 
you will obtain. The base data is available 
in the press, or obtained easily from other 
sources. 


Does not bet 


Once you have decided how many score 
draws you need for your sort, you write 
them in order of priority — very likely, 
likely, possible and the like and apply the 
goal difference test if you choose to 
include it in your program. Then, of 
course, you follow the other procedures, 
deciding how much to invest, choose a 
sort of the kind described and then make 
further tests, such as local derby, if you 
wish to do so. Finally, don’t forget to fill 
in your coupon — and post it. 

Surprisingly, George does not bet on 
the pools. He leaves that to his wife. 
Using his method, she won more than 
£2,000 last year. The program is 
successful but George is working to 
improve it all the time: ‘‘I’m always doing 
a little bit of fine tuning’’. 

Forecast Three is available from Topaz 
Publishing Ltd, Mulberry House, Canning 
Place, Liverpool 1, and costs £1.50. ul 


116 


14 CHEPSTOW ROAD 
NEWPORT, GWENT. 
50528 / 841691 / 63310 


WALES LEADING 
SYSTEMS HOUSE 


ses 


Incorporating icrocourier} 


At Micromedia we are usually asked for Complete Business Systems, h les. 


ere are a few examp 


Accounting Package Sales Invoicing / Credit Controls 
Payroll on Alpha Micro, with 10 Megabyte Disk, visual 
display unit and printer. 


Purchase Accounts, Sales Accounts, Payroll! on Cromemco 
System in with work station, visual display unit and 
180 c.p.s. printer. 


Word Processing, Payroll, Accounts, on North Star Horizon 
with printer visual display unit and additional monitor. 


Call us for a quotation on : 


APPLICATION SOFTWARE 
Mailing Lists 

Data Base Management 
Accounting Suites 

Stock Controls 

Simplex Linear Programming 
Personel Records 

Fleet Maintenance Records 
Word Processing 

Pert (Critical Path Analysis) 
Purchase Ledger 

Sales Ledger 

Medical Records 

These are a selection from the 
range please call us to discuss 
your particular application. 


Cromemcoti & ii 


North Star Horizon 


Alpha Micro 


Compucolour i 


Commodore Pet 


SWTP_ 6800 


Microstar 45 


We specialize in systems for Business Industry and Education and have 
specialist staff to discuss your applications. 


Printers 


Visual Display Units 


Odds ‘n Sods 


M22 Paper Tape Reader -— 
Punch 


Adds Regent 20 605 Anadex DP800 575 

Adds Regent 25 645 | |SWTP PR4O Ag eet OEE Fn 
Adds Regent 40 865 OKIE T 5200 485 M63 Paper Tape Reader 

Cifer 2600 600 Teletype 43 KSR 840 Punch 1495 
Dec VT 100 1100 Dec LA 34 895 | | Servogor Graphic Plotter 

Elbit 1920/30 725 Dec LA 36 | 2750 
Elbit 1920/30x 750 | | Dec LA 120 KSR 1675 Sun ean aiiin aes 
Infoton 610 Diablo 1640 RO 2098 Single side mini Diskettes 


Lear Siegler ADM 3A 595 Diablo 1640 KSR 2292 Per 10 30 
Newbury Lab Range Texas 743 1195 Single side 8’’ Diskettes 35 

From 495 Texas 810 1450 Per 10 35 
Pericom 6801 985 Tally Range from 1895 C12 Casettes Per 10 475 
Pericom 6802 1085 Large range of computer books 
Pericom 6803 1285 send SAE for list. 


OEM TERMS & QUANTITY DISCOUNTS AVAILABLE WRITE FOR DETAILS 


® Circle No. 200 
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es Comparing Languages am 


The same simple problem 
tackled in three ways 


In this article we will be looking at three 
scientific programming languages. The 
Sirst, Basic, is already available widely on 
anything from micros to mainframes. The 
second, Fortran 77, offers many improve- 
ments over its predecessor, Fortran 66, 
and without doubt will be just as success- 
| ful. The third, Pascal, is gaining rapidly in 


HISTOGRAM i’ROBLEM 


79 89 99 


Figure 


popularity and, with more implementa- 
tions being written for micros, it may well 
overhaul Basic as the small computer 
users’ language. 


LET US DEFINE a problem for our 
languages to tackle. A company has a text 
data file containing the ages of its 
employees. The ages are represented as 
integers in the range (0 . . 99) and the file 
is structured so that there is one integer 
per line (record). It is required to print a 
histogram showing the distribution of the 
ages into the 10 percentiles (.. 9), 
(10... 19),..., (90. . 99). 

No assumptions can be made about the 
data or their distribution. Figure 1 
illustrates a typical histogram and gives 
the required layout. To keep the programs 
reasonably short we will assume that the 
data file has been validated and is there- 
fore not empty, and that all the ages are 
within the specified range. 


Important points 


This problem can be broken-down into 
three distinct sections. In the first, the raw 
data Is input sequentially and converted 
into a series of counts representing the 
histogram columns. Secondly, we 
compute the height of the histogram. 
Finally, we print the histogram with the 
correct layout. 

Now we can go through the Basic pro- 
gram — figure 2 for those in doubt — and 
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choose the important points. Variable 
names consist of a single letter followed 
optionally by a single digit — some imple- 


Michael Farmer compares three 


end-of-file test (IF END. . .) it will be 
Necessary to append the data with some 
number outside the specified range and 


scientific languages by making 


them do the same simple problem. 


mentations restrict array identifiers to just 
a letter. They are declared implicitly by 
their occurrence with arrays having a 
lower bound of 0 — some implementa- 
tions may use | — and a default upper 
bound of 10. 

It is good practice, however, to declare 
all arrays explicitly, as this helps define 
the problem more accurately and also aids 
documentation. 

The control variable of a FOR state- 
ment must match the identifier in the 
corresponding NEXT statement. There is 
a default step size of | and both the step 
and limit values are evaluated once on 
entry to the loop. Although we have not 
done so, some implementations allow the 
keyword LET to be omitted. If your 
implementation does not support an 


Figure 2 


DIM S(9) 


then test for this (e.g., IF X =-99 THEN 
ony 

As Basic supports only two data types 
— real and string, the latter denoted by a 
% after the identifier — it is necessary to 
use the system function INT() to remove 
any remainder when dividing X by 10. 
The semicolon at the end of certain 
PRINT statements allows us to build up 
each output line until the terminating 
PRINT ‘‘!** is reached. This is termed 
stream-orientated I/O. 

One final point — indentation high- 
lights the control structures of your 
program. This language may not have an 
IF... THEN... ELSE statement but 
the indentation makes it easier to read 
your version using GOTOs. 

Fortran 77, figure 3, does not possess 


(continued on next page) 


PRINT "HISTOGRAM PROELLM" 


IF END THEN 210 
LET J=INT(X/10) 
LET S(J)=S(J)+1 
GOTO 160 
LET M=S(0) 
FOR J=1 TO 9 
IF S(J). M THEN 250 
LET M=S(J) 
NEXT J 
FOR I=“ TO 1 STEP -1 


FRINT I; TAE(4); "$3"; 


FOR J=0 TO 9 


IF S(J)*I THkN 320 


FRINT “vee "; 
GOTO 330 
ERNE Sy 
NEXT J 
PRINT "°" 
NeXT I 


9 19 29 39 49 59 69 79 89 99 3" 


Wil 


es Comparing Languages 


INTEGER I, J, MAX, SCORE(0:9), X 


CHARACTER R:C(0:19)x3 


pO 150 J=0,9 
SCORE(J)=0 
CONTINUE 


FEAD(%,170,END=210) X 


FORMAT (12) 
J=%/10 


SCORE (J) =SCORE(J)+1 


GOTO 160 ' 
MAX=SCCRE(0) 
DO 250 J=1,9 


teal 
) 


IF(SCORE(J).GT.MAX) MAX=SCORE(J) 


CONTINUE 
DO 350 I=MAX,1,-1 
DO 330 J=0,9 


IF(SCORE(J).GE.1) THEN 


REC(J )="xx% * 
ELSE . 
REC(J)=" * 
ENDIF 
CONTINUE 


WRITE(, 340) I, (REC(J),J=0,9) 
WORMAT(® °;13,° 3°) 10A3,"8") 


CONTINUE 
WRITE (%, 360) 


FORMAT(? ----$---------+---------- eo - 


9 19 29 39 49 59 69 79 89 99 


: 
il " H 


END 


Figure 3 

(continued from previous page) 

the irritating quirks of its predecessor 
Fortran 66, which is almost a proper sub- 
set, and the enhancements make for a 
cleaner programming style. In fact, many 
Fortran 66 implementations included such 
extras. Fortran 77 allows a variable to be 
declared implicitly by its occurrence, at 
which point its type is determined by the 
initial letter of the identifier — 1 to N are 
integer, the others are real. 

Again; explicit declarations make the 
program easier to read and modify. The 
lower bound of the CHARACTER array 
is declared to be 0 — the default would be 
1 — and the length of each element is also 
specified. Input and output is record 
(line) -orientated with FORMAT state- 
ments controiling the layout. An asterisk 
instead of a unit number in READ or 
WRITE statement specifies that the 
system defaults for I/O are to be used. 

The first character of each output 
récord is interpreted as a carriage-control 
character. Although this is meant for 
controlling paper movement on a printer, 
many implementations also use it as a 
cursor-control character for VDU screens. 
The meaning of the various carriage- 
control characters is given in figure 4. 
Note that the output line has to be built- 
up internally before it can be printed out. 

The label present in the DO statement 
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/s 


) 


determines the range of the loop and 
once again there is a default step size of 1. 
The step and limit values are evaluated 
once of entry to the loop. This is an in- 
compatibility with Fortran 66 in which 


any DO loop was performed at least once, 


because the test for completion was 
executed at the end of the loop rather than 
at the beginning. 


Aids readability 


If present, END=... specifies the 
label to which control is to be transferred 
when end-of-file is detected. Division of 
two integer Operands produces a 
truncated integer result. The CONTINUE 
statement, labelled 250, is mandatory, as 
DO loops cannot finish on an IF state- 
ment. This practice is to be encouraged as 
it greatly aids program readability. 

In Pascal, figure 5, spaces and end-of- 
line are ignored largely as the semicolon 
acts as a separator. Once again, good lay- 
out makes the program readable, The 
program heading must name formally any 
external files to be accessed by the 
program. 

Here we are using the system-defined 
text I/O. files. All identifiers must be 
declared explicitly, with the declarations 
being introduced by the symbol VAR. 
Input and output is stream-orientated 


except that writeln (and also readln) will | 
terminate the current lirie-of text. 

Again, the first character of every 
output line is interpreted as a carriage- 
control character. If no file name is 
present in read or write calls, it is assumed 
that that the text files ‘input’ and ‘output’ 
respectively are being used. No step size 
may be specified in FOR loops. The limit 
value is evaluated once on entry to the 
loop and either TO or DOWNTO speci- 
fies the direction. 

Similarity 

The Boolean function eof() returns the 
value ‘true’ if we are at the end of the file. 
Note that we did not attempt to read past 
the end-of-file before testing as we did in 
Basic and Fortran. In fact, the program 
would, or should, abort if we did. As with 
other biock-structured languages we can 
group a number of statements and form 
them into one compound statement by en- 
closing them between the symbols BEGIN 
and END. This is essential in some cases 
as the FOR loop controls only one state- 
ment whereas any number of statements 
may be enclosed between REPEAT and 
UNTIL. This inconsistency is a minor 
drawback to an otherwise excellent 
language. 
similarity between the three laiiguages. 
They have all achieved the same objective 
— producing a histogram — in much the 
same way. That is for two reasons. One, 
they are scientific languages and as such 
are capable of manipulating simple data 
items in similar ways. Two, our initial 
problem involved one data type — some 
people may argue that we used two — one 


Control 
character 


Meaning 


Advance two lines 
Advance to next page 
Overprint (no advance) 
Advance one line 


ea cnceces 


Any other character is usually 
treated as if it were a space. 


Figure 4 


data structure — the array — and only 
simple program control structures. 

Even so Basic is already showing a lack 
of conditional statements. Later in this 
series we will introduce problems 
requiring richer data and control 
structures. Then we will see more contrast 
between the languages and also between 
the other languages we have yet to 
introduce. If one exists, the moral is that 
you should choose your programming 
language to suit your problem, but how 
many of use have access to the correct 
Janguage at the right time? 

In the next article we will be presenting 
three more candidates to be the language 
of your choice. 
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Disc system 

A NEW disc operating system, called 

Newdos +, is being made available by A J 

Harding. The company has prepared its 

own manual for Newdos + and claims the 

following features for the system: 

@ All errors, reboots and similar crashes 
which occurred with TRSDOS 2.1 are 
eliminated and the TRS-80 disc system 
is now a viable entity as a safe storage 
medium. 

@ Basic programs and commands can be 
entered from DOS. 

e@ All DOS commands can be entered 
from Basic with an automatic return to 
Basic. 

@ A return to DOS from Basic, except in 
certain exceptional circumstances, 
leaves the Basic program intact and it 
may be accessed on return to Basic. 

e@ A Renumber utility is included, with 
the added facility of checking of Basic 
program for validity of line 
numbering. 

@ A Reference utility is included whereby 
one can check whether or not variables 
have been used and, if so, in what 
line(s). It will also check for and 
display the line number in which any 
stipulated five digits appear. Excellent 
for checking branching origination. 

@ A Disassembler is included which will 
disassemble from memory or disc 
contents. 

@ An Editor Assembler is included. 

@ Level | is included. The user therefore, 
now has the full range of the Tandy 
Basics available on one machine. 

@ Disc Directories are not only listed but 
are also checked and any errors are dis- 
played. Even the EOF byte number is 
given. 

@ A fairly extensive shorthand entry is 
provided, allowing for single key 
entries of a number of commands. 

@ The contents of a section of memory of 
disc may be offset and loaded to disc 
with a new location. 

@ Anentirely new utility by the name of 
‘‘Superzap”’ is supplied on the disc. It 
is an extremely wide application 
program which is best described as a 
tool by which complete surgery may be 
carried out on a disc. It is possible to 
get into the disc and change even a 
single byte. Discs which would not 
back-up under TRSDOS 2.1 will back- 
up under Superzap. 

@ By use of a special command, a line 
printer may fulfil the function of a 
screen printer. This is more useful 
than it sounds. For instance, one can 
now have hard copy of a disc 
directory. This command seems to 
over-ride other commands and may be 
used at any time, even while the 
machine is looping. Graphics and 
other representations can therefore be 
printed-out without the ubiquitous 
‘*Ready’’ prompt. 

@ In addition, there are many small 
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features such as automatic keyboard 
debounce, the ability to add to 
sequential files, and corrections to 
make the Append command work. 


Battle game 


ADRIAN RUFF Of Newcastle-on-Tyne sent 
this game. We have not been able to try it 
but it sounds fun. 

The program simulates a battle between 
two opposing laser bases. The bases are 
place on opposite sides of a board which 
the computer ‘‘draws’’ on the computer 
graphics unit, The version of the program 
presented is for the TRS-80 Level II but 
can be modified easily for most computers 


with either a graphics unit of a memory. 


mapped VDU. As high definition is not an 
essential requirement. 

The object is to destroy your opponent 
as many times as possible and gain as 
many points as possible. This is achieved 
by firing your laser across the screen and 
hitting him — easier said than done — 
while he is trying to dodge and fire back. 

To make things a bit more interesting, 
the laser bases are in constant motion and 
the only direction control possible is 
reverse. This is achieved by hitting one of 
the command keys at which the relevant 
laser base reverses its direction. 

Each player has two command keys, 


TANDY FORUM is devoted to the Tandy TRS-80. We will be using it 
to pass on news about the TRS-80 and its supplier and product 
announcements from Tandy and other vendors of compatible 
equipment. Above all, these are pages for users, and would-be 
users, of this personal computer. We want you to send tips, 
queries, moans and comments, and we want this page to become 
a market-place for TRS-80 information. 


one for reversing his laser base and one 
for firing his laser. The keys used are ‘‘Z’’ 
and ‘‘X’’ for one player and ‘‘.”’ and ‘‘/’’ 
for the other. 

The key functions are: 

““Z’’ — reverse left laser base. 

“*X’? — fire left laser. 

“«*? __ reverse right laser base. 

“*7’’ — fire right laser base. 

There is one restraint. Only one laser 
burst may be ‘‘in the air’’ at any one time; 
the program sees to this i.e., any ‘‘fire’’ 
keys hit while a laser burst is on its way are 
ignored. 

One interesting feature is the ability to 
control, slightly, the trajectory of a laser 
burst. This is achieved by hitting the 
reverse key for the laser base. This 
changes the vertical position of the laser 
burst. Thus hitting the reverse key more 
than once at a time produces zig-zagging 
laser fire and is hard to avoid. 

The game can be varied for beginners or 
experts. The program as given is intended 
for faster play but can be made easier by 
changing the width of blocks on the board 
by altering the inner loop count in line 30 
from ‘*Y=O to 3”’ TO “Y=O TO 6”, 
and by slowing the laser propogation 
speed by altering the step count in lines 
1020 and 2020 from 12 and -12 to 6 and -6, 
respectively. 


10 CLS 

20 PRINT TAB(19); “LASER BATTLE” 

30 FOR X=O 47 STEP 8;FOR Y=O TO 
3:SET(2,X + Y:SET)125,X + Y:NEXT Y: NEXT X 

40 Pl =30:P2 = 30:D1 = 1:D2=- 

$$ Fl=1: F2=) 

60 SET (0.P 1): SET (127,P2) 

70 GOSUB 80: GOTO 70 

80 AS = INKEYS:1F AS =‘ THEN 120 

90 IF AS <>“Z** THEN 95 

92 RESET (0,P1 + D1): DI-D1* (-1): IF Fi THEN RETURN 
93 1F (P+D1) <OOR (P+D1)> 47 THEN RETURN 

94 RESET (X,P). P=P+DI 

9S IF AS= <> ‘." THEN 100 

97 RESET (127,P2 + D2):D2® (-1): IF F2 THEN RETURN 
98 IF (P+D2) <0 OR (P+D2)> 47 THEN RETURN 

99 RESET (X,P). P=P+D2: RETURN 

100 IF AS=‘*X:’ AND Fl THEN 1000 

105 IF A$ =**/"* AND F2 THEN 2000 

110 RETURN 

120 REM MOVE 

130 RESET (0,P 1): RESET (0,P! + D1): IF (P1+D1) >460OR 
(P1+D1) < THEN D1! =DI1*%-1) 

140 P1=P1+D1: SET (,P1):; SET (0,P1 + D) 

1$0 RESET (127,P2): RESET (127,P2+4 D2): IF (P2+D2)> 
46 or (P2+D2) < 1 

THEN D2=D1°%-1) 

160 P2 = P2+ D2: SET (127,P2): SET (127,P2+ D2) 
170,RETURN 

990 REM# FIRE | 

1000 IF POINT (2,P1) THEN RETURN 

1005 Fi =0: F2=0 

1010 P=P1 

1020 FOR X = 1 TO STEP 12: SET (X,P): GOSUB 80: RESET 
(X,P): NEXT X 

1024 Fl =1: Fl =1 

1030 IF NOT (POINT 127,P) THEN RETURN 

1040 FOR A= i TO 100: RESET (127,P): SET (127,P: NEXT 
A? 

1080 $1 =S141;; PRINT @5$,S1;; RETURN 

1990 REM FIRE 2 2 

2000 IF POINT (125,P2) THEN RETURN 

2010 P= P2 

2020 FOR X= 126 TO 1 STEP -12: SET (X,P): GOSUB 80: 
RESET (X,P): NEXT X 

2025 Fl=1: Fl=1 

2030 IF NOT (POINT (0,P)) THEN RETURN 

2040 FOR A=1 TO 100: RESET (0,P). SET (0,P): NEXT A 
2080 $2 =S2+1: PRINT @®58,S2: RETURN i] 
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Microelectronic revolution: Implications for Education. 


Bognor Regis College. Including lectures on Electronics } 


for schools and Technology in the curriculum. West 
Sussex Institute of Higher Education, The Dome, Upper 
Bognor Road, Bognor Regis, Sussex, PO21 1HR. Tel: 
02433 5581. 


Microprocessing, industrial applications. Kensington 
Hilton, London. General course on applications in in- 
dustry. Fee, £170 + VAT. S. McKibbin, 33 Warren 
Street, London, W1P 5DL. Tel: 388 4865. 


Primary Basic. Excelsior, Glasgow. Teaches fundamental 
programming skills, as well as the Basic programming 
language and enables participants without previous 
knowledge of computing to write competent, technical, 
commercial and domestic programs. With accommo- 
dation £175; without accommodation £125. Commodore 
Systems Information Centre, 360 Euston Road, London 
NW1 3BL. Tel: 388 5702. 


High-level language programming — MPL on the 6800. 
London. An advanced course designed for engineers 
familiar with programming microprocessors in assembler 
language. Fee, £220. Bleasdale Computer Systems Ltd, 7 
Church Path, Merton Park, London, SW19. Tel: 828 
6661. 


High-level language programming course of Pascal 
9900. London. Includes the use of a robot. The course 
teaches languages and emphasises their application in 
real-time control and enables the participants to write 
software for a range of peripheral devices. Fee, £300 + 
VAT. Bleasdale Computer Systems Ltd, 7 Church Path, 
Merton Park, London, SW19. Tel: 828 6661. 


High-level language programming, Pascal on the 9980. 
London. Fee, £220. Bleasdale Computer Systems Ltd, 
7 Church Path, Merton Park, London SW19. Tel: 828 
6661. 


Management in project development. Cannock, Staffs. 
Designed for potential middle management staff and 
senior analysts and programmers. It covers management 
concepts, analysis techniques, communications, pro- 
ject control] and management development. Fee, £255 
+ VAT. Compower Training School, Cannock, Staffs, 
WS1]1 3HZ. Tel: Cannock 2511. 


APL programming course. Cannock, Staffs. Enables 
staff with some experience to program in this powerful 
and increasingly-utilised language. Fee, £245 + VAT. 
Compower Training School, Cannock, Staffs, WS11 
3HZ. Tel: Cannock 2511. 


Troubleshooting microprocessor-based systems. London. 
Designed for engineers and senior technicians involved in 
production testing, field service, and design of micro- 
processor based systems. Fee, £540 + VAT. ICS Pub- 


lishing Company, (U.K.) Ltd, Pebblecoombe, Tadworth, | 


Surrey, KT20 2PA. Tel: 03723 79211. 


Designing systems with microprocessors. London. Two- 
week workshop designed for engineers with a know- 
ledge of microprocessors and how they work. The course 
covers designing and producing microprocessor-based 
systems and the design and development of structured 
software. Fee, £500. Bleasdale Computer Systems Ltd, 7 
Church Path, Merton Park, London SW19. Tel: 828 
6661. 


Data communications. London. Four-day course on 
digital techniques and system design. Covers fundamental 
principals of signal conversion, encoding/modulation, 
data transmission and error control. Fee, £470 + VAT. 
ICSP (U.K.), Pebblecoombe, Tadworth, Surrey, KT20 
7PA. Tel: 03723 79211. 


JCL/Utilities for operations staff. Cannock, Staffs. 


Operations training course for all operations staff in- 
cluding control/set-up and planning staff. Fee, £215. 
Compower Training School, Cannock, Staffs, WS11 
3HZ. Tel: Cannock 2511. 


4-8 Breadboard exhibition. London. Royal Horticultural 
Hall. Features extensive range of prototyping boards 
and accessories for circuit designers and several new 
ranges of low-cost digital trouble-shooting and test aids 
for the development, production or service environment. 
Continental Specialities Corporation, Shire Hill Indus- 
trial Estate, Saffron Waldon, Essex, CB11 3AQ. 


5 Microprocessor seminar. St Albans. Designed for the 
businessman. It gives a general introduction to the basic | 
logic and basic technology with demonstration of micro- 
computers, showing their use in commercial applications. 
Naomi Buhai, Birklands Management Centre, 330, 
London Road, St Albans, AL1 IED. Tel: St Albans 
66661. 


6 8080 homebrew system. Berkshire. Meeting of The 
Thames Valley Amateur Club. C. J. Wallwork, Oak 
Cottage, Ecchinswalk, near Newbury, Berkshire. 


12 3800 printing subsystem. Cannock, Staffs. Operations 
training seminar; introduces operators to the concepts 
and mode of operating a 3800 subsystem. Fee, £50. 
Compower Training School, Cannock, Staffs, WS11] 
3HZ. Tel: Cannock 2511. 


10-14 Advanced microprocessor design. London. Advanced 
course for engineers with a good understanding of micro- 
processors and the aspects of software, how it works, 
and how it is produced. Deals with advanced hardware 
and software design techniques. Fee, £300. Bleasdale 
Computer Systems Ltd, 7 Church Path, Merton Park, 
London, SW19. Tel: 828 6661. 


10-14 interactive testing (CMS). Cannock, Staffs. This pro- 
gramming course enables programmers to use a terminal 
to develop, edit, compile and test their Cobol programs. 
Fee, £245 + VAT (includes accommodation); Compower 
Training School, Cannock, Staffs, WS11 3HZ. Tel: 
Cannock 2511. 


10-14 = Microelectronics for non-electronic engineers. London. 
For engineers with no previous experience of electronics 
and who are faced with the problem of designing micro- 
processors into their products. The course gives the 
participants an appreciation of the hardware of a micro- 
processor system and how to construct microprocessor- 
based systems. Fee, £250 + VAT. Bleasdale Computer 
Systems Ltd, 7 Church Path, London SW19. Tel: 828 
6661. 


10-14 System control language. Cannock, Staffs. Operators’ 
training course, designed for all data processing staff, 
to enable them to write and understand elementary job 
control programs. Fee, £250. Compower Training 
School, Cannock, Staffs, WS!tl 3HZ. Tel: Cannock 
2511. 


ll Principles of teleprocessing and VTAM/SNA concepts. 
Cannock, Staffs. Designed as an introduction for 
operations staff. Fee, £50. Compower Training School, 
Cannock, Staffs, WS11 3HZ. Tel: Cannock 2511. 


11-14 Distributed processing and computer networks. 
London. Introduction to distributed processing and 
computer network sytem design techniques. Fee, £470. 
ICSP 1 (U.K.), Pebblecoombe, Tadworth, Surrey, 
KT207PA. Tel: 03723 79211. 


ANSWERS to crossword (page |! 1) 


Across: 2 STORED; 5 BCD; 7 BAUD; A AND; C ALGOL; E FORMAT; 10 BUS; 11 
LANGUAGE; 12 BYTE; 13 APPLE; 15 LEDS; 17 ENTRY; 19 LOAD; 1B AE; 1D 
ACCUMULATOR; IF MEMORY; 22 UDD; 24 LOGIC; 25 NEVER; 28 ENABLED; 2A DO; 2B 
GO; 2C COMPUTER; 2D ASCII. Down: 1 BUS; 3 TWO; 4 DATA; 5 BINARY; 6 DIRECT; 7 
BABBAGE; 8 ALU; 9 DO; B DIGITAL; D LABEL; E FIELD; F ALU; 14 PROM; 16 SECTOR; 
uy BEAD, VEC CROnEm, 1C BOOLE: 1E MODEM; 20 EDIT: 21 FLAG; 23 PADS; 26 VDU; 
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Top drawer 

C BLAKE of Huddersfield was fascinated 

by the drawing program in the May Pet 

Corner and decided it could form the 

basis of a comprehensive program to draw 

anything on the screen of a Pet. His 
criteria for an enlarged program included 
the following: 

@ Diagonal lines should be able to be 
drawn easily. 

. @ The drawing character should be able 
to be changed without re-starting the 
program. 

@ The program should cater for the 
printing of reverse characters. 

@ It should be possible to move the 
drawing bodily on the screen. 

The original innovation of inputting 
from the keyboard using PEEK (515) is 
still there at line 1150; this enables 
continuous movement of the cursor by 
looping, something which cannot be 
achieved using the GET instruction. Not 
having a printer he removed the 
X= USR(0) instruction from the original 
program. As for the modifications out- 
lined, they were achieved as follows: 

@ Diagonal lines: lines 1240-1270 do this 
by arranging the cursor control 
characters. They are accessed by 
pressing the ‘diagonal’ numeric keys — 
7, 9, 1 and 3 respectively. 

@ Changing characters: lines 1400-1600. 
Control passes to this routine, R'VS or 
a number. To turn 1 percent into a 
character he first tried Julian Allason’s 
PEEK routine — see June Pet Corner. 
But does the Pet use the same values 
for the keyboard as the screen? It does 
not. The keyboard is matrix-encoded, 
which means that the sequence A=1, 
B=2, C=3 becomes completely ran- 
dom to all intents and purposes. After 
much hair-tearing and further 
research, he discovered a table starting 
at 59227 which will do the conversion. 


So he set up a string D$ to be either 
‘?* or “[R]’’ and printed it at the 
beginning of each of the PRINT state- 
ments on lines 1200-1270. Lines 1390 
and 1395 change D$ each time the RVS 
key is pressed. The delays in those lines 
are to stop D$ changing back and 
further if RVS is pressed too long. 
Moving the drawing: the routine 
between lines 1700 and 2040 is entered 
when ‘5’ is pressed during drawing. 
Lines 1720-1780 set up the direction of 
the loop in line 2000. D is the distance 
each character has to move in screen 
units; and CR§$ is the direction the 
cursor is to move, depending on the 
direction of movement requested. 

CR$ is required because although 
the POKE statement of line 2010 
moves the white square, the cursor 
must be moved by a PRINT statement. 
The FOR/NEXT loop is  short- 
circuited in line 2005 if the position isa 
blank; otherwise the character found is 
POKEd into the new position and the 
old one blanked-out. Line 2030 checks 
to see if sufficient movement has been 
made; if it has (G$=5) drawing can 
continue. 

Line 1180 is a delay to slow the speed of 


A=PEEK(59227+1%) returns a 
quantity which enables CHR$ to 
return to a character. PEEK(S16) is 
128 when the shift key is depressed so 
that B checks for shift down. Keying 
SPACE returns A =255, which gives a 
pi sign using CHR$: so line 1450 
converts A to zero. Changing the 
drawing character to SPACE may 
seem pointless at first but it is 
important, as it can be used to delete 
incorrect parts of the drawing. 
Reverse characters: this took some 
time to crack. To POKE an inverse 
character, 128 is added to the POKE 
value. This does not work using 
CHR3$; neither does adding 256 — the 
next logical step after consulting ASC 
conversion tables. Unfortunately, there 
seems to be no ASC value for reverse 
characters. The final solution is elegant 
and was determined after Lake had 
discovered that printing a reverse 
character causes all further characters 


in the same print statement to be- 


reversed. 
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drawing; this delay could be programm- 

able if desired. The instruction at the 

beginning of the program should be 
sufficient to give a good idea of how you 
use it. 

The program apparently can become 
addictive as you see what you can draw. 
The program is also useful for the 
development of games and other graphics 
programs. You can experiment with any 
shapes beforehand, including large letters 
and numbers on the screen. In conclusion, 
here are some open questions from Lake: 
@ Why can’t S = PEEK(SC) 

POKE (SC + D),S 
be written as POKE(SC + 
D),PEEK(SC) ? 

@ How do you print a ‘‘ without using 
POKE? 

@ Can anyone devise a method of 
rotating the drawing? 

@ Can anyone produce a machine code 
routine — with explanation — to 
replace lines 2000-2040 to speed the 
movement? This could possibly include 
the rotation. Bear in mind that moving 


Pel cOmnee 


a drawing from the bottom of the 
screen makes it re-appear, offset, at 
the top; POKEing to locations greater 
than 33767 still affects the screen. This 
could be eliminated from the existing 
method using IF statements but it 
would slow the routine even more. 


Keyboard 


A MEMBER of IPUG has tried the add-on 
keyboard from Northend Office Supplies, 
obtained with the intention of typing-in 
copy for the IPUG newsletter ready for 
word processing and production of masters 
for printing. He says that the unit is sound 
enough but does not provide a different 
output when the shift key is pressed, so it 
can be used only for input of upper-case 
characters. This seems a pity, especially in 
the light of the claims by Northend that 
the unit offers full ‘‘typewriter facilities’. 


Copyright 

THERE HAS BEEN a great deal of discussion 
recently on copyright as it affects 
computer software. Various methods 
have been tried to make it impossible for 
dishonest individuals to copy and sell 
other people’s programs. The difficulty is 
that this also makes it impossible for you 
to take back-up copies of software. We 
have all had unsatisfactory cassettes and 
we are all now finding more and more 
programs organised so that taking a back- 
up copy is impossible. 

Let us be very clear about what copying 
means. Any copy made for the purpose of 
giving or selling it to someone else is illegal 
if the original is subject to copyright. The 
restriction applies to many other items — 
books, records, TV programs. In those 
cases, though, a copyright declaration is 
normally made — in the case of a record it 
is printed on the paper disc in the middle 
of the record — and the rest is left to the 
law. Anyone in breach of copyright may 
be sued by the copyright owner. 

Suppliers of computer software do not 
seem to be content with this arrangement. 
All kings of tricks are tried to make 
copying impossible. We are therefore 
faced with a problem. Many are quite 
capable of finding out how all the tricks 
work, since we want to know all there is to 
know about our machines and how they 
operate. 

The problem comes when we com- 
municate the information to other users. 
Are we thereby encouraging them to 
break the law and make illegal copies? If 
you teach someone how to use 4 shotgun 
and he or she then proceeds to rob a bank 
with it, are you guilty of armed robbery? 

Anyone who copies computer. software 
in contravention of copyright should be 
punished; after all, copyright is the only 
protection under the law for those who 
write software but the legal protection 
‘seems sufficient. 

(continued on page 123) 


121 


122 


The Pascal System 

A complete system for the development 
and use of applications programs in 
Pascal, Basic or Assembly language. 


48K APPLE II PLUS 

Apple II Plus, with extended(Applesoft) 
Basic in ROM, 48K of RAM, High- 
resolution Black and White graphics on 
a matrix of 280 - 192 individually 
addressable points, Autostart ROM with 
on-screen editing, power-on books to 
application programs, andresetkey pro- 
tection. 2K system monitor, fast 1500 
baud cassette interface, hand con- 
trollers. 


Disc System 

This consists of an intelligent interface 

card, a powerful D.O.S. and one mini- 

floppy drive. 

Features 

* Storage capacity of 116K Bytes/ 
Diskette (140K with language card 
installed) 

* Powered directly from the Apple 

" Fast access time — 600 m sec (max) 
across 35 tracks. 

* Random or sequential file access. 


Pascal Language System 
Includes 

The Language Card — 16K Bytes of 
RAM memory which replaces Apples 
ROM firmware in the memory map. 
Auto-start ROM. 


5 Discs containing the Pascal compiler 
editor, macro assembler, linker, filerand 
runtime utilities, Applesoft and Integer 
Basic interpreters. 

The language system provides the most 
powerful set of software development 
tools available to the microcomputer 
programmer. 


Apple II Plus 48K £988.00 
Dise System with Controller £398.00 
Pascal Language System £296.00 
£1662.00 

Plus 15% V.A.T. £249.30 
Total £1911.30 


Two Apples Newton would have been proud of 


The Graphics System 
A complete, hi-resolution colour 
graphics system using the ITT 2020 


ITT 2020 

48K RAM, PALSOFT Basic on ROM 
high resolution graphics on a matrix of 
360 x 192 points. Low resolution 
graphics in 15 coloursonamatrixof40x 
48 points. Fast 1500 baud cassette inter- 
face to normal domestic cassette 


recorder. 
ITT 2020 16K Colour Board £822.00 
32K RAM £128.00 
£955.00 
Plus 15% V.A.T £143.25 
Total £1098.25 
Peripherals 


Nett V.A.T. TOTAL 
110.00 1650 126.50 
110.00 16.50 126.50 
110.00 16.50 126.50 
132.00 19.80 151.80 


Parallel Printer Card 
Applesoft Card 

Integer Basic Card... 
Communications Card .. 


Clock Card 140.00 21.00 161.00 
Light Pen , 165.00 24.75 189.75 
Voice Recognition Card. 127.00 19.05 146.05 
Eurocolour Card 69.00 1035 79.35 
Carrying Case. : 25.00 3.75 28.75 
Supertalker . - 190.00 2850 218.50 
Lower Case Adapter 40.00 6.00 46.00 


25 Brunswick Street, Liverpool L2 OBJ 
Tel: 051-236 0707 (24 hour Mail Order) 
051-227 2535 (All other Depts.) 


Mail orders to: MICRODIGITAL LIMITED, 
FREEPOST (No Stamp Required) 
Liverpool L2 2AB. 


© Circle No. 201 
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(continued from page 121) 
Business packages 


THE ERA of professional programs is with 
us. PETACT has now announced its new 
business program, sales accounting and 
purchase accounting. It is complete with 
detailed documentation and is available 
for use with either cassette or floppy disc 
systems. All output special stationery for 
printers is available from PETACT and 
the system is very similar to that which 
one would normally expect to see running 
to hardware costing more than £10,000. 

The importance that PETACT places 
on dealers being fully-informed about the 
packages is shown by the offering of one- 
day courses for dealers before the pack- 
ages may be sold. 

The programs are certainly not inexpen- 
sive by the normal £5-£20 standard to 
which we have become used for games. 
They are true business progams which 
required a considerable investment to 
produce, and their prices are justified by 
their quality; each costs in the region of 
£175. 


Random numbers 

RANDOM NUMBERS are produced in Pet 
Basic by the use of a mathematical 
formula process (algorithm), probably 
using the linear congruential method. It 


USING A’ RANDOM -SEED 


generates a sequence of numbers which is 
the same, starting with power on, writes 
Rex Tingay. A sequence of accessed 
numbers will be the same, and predic- 
table, if taken at a precise time and given 
free run of production, but will appear to 
be random due to the distribution of 
variations. 

These are pseudo-random numbers and 
can be produced using a seed value (in 
brackets) which can be negative, zero, or a 
positive number, and the number pro- 
duced by random generation, before 
being modified, is between 0 and 1. 

On using a random number generator 
in a program, your seed number breaks 
the cycle of operations and generates a 

SIMPLE GENERATOR - 1 Te 168 


INT: 32 Dyed 


single true random number after which a 
new pseudo-sequence, if formed, will be 
the same dependent on time, and pro- 
gram usage. Let us see how we can thwart 
the pseudo using RND. 

The simple generator is shown, 
modified to give the random number as an 
integer, with no tail of decimal placed, 
between | and 10. The seed value is (-6) 
and the pseudo-random number is multi- 
plied by 11 to bring it from its 0 to 1 value 
up to Oto 10. 

The integer then has | added to discard 
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zero and bring the range to | to 11. The 
value of Y is checked by line 30, all the 
values above 10 are discarded, and the 
next line prints the number produced and 
‘RANDOM NUMBER’’. Those using 
other Basics will realise that the ? on line 
40 is the Pet simplified print statement. 


The numbers produced are distributed 
normally and the chopping-off of a 
number or two will make no difference to 
the distribution of those used, unlike 
numbers of normal distribution. If the 
+ | is omitted, a range from 0 to 10 is pro- 
duced, distributed uniformly; this means 
that if the occurrence of a number is 
counted over a long time it will be 
approximately the same as the occurrence 
of any other number. 


Reciprocal jiffies 

If a program has no interactive involve- 
ment with the user the pseudo-random 
output could become fixed. If there are 
any inputs of “gets” in the program, 
the response time to them will alter the 
sequence point which is used by the 
program. By timing the ‘‘make your mind 
up and press a key”’ response in jiffies and 
using the figure as a seed means that a true 
random number is generated every 
required time. 

Taking the jiffy and dividing it into 1 
turns-out a long decimal fraction, most 
times, and by adding it to a small constant 
the seed is kept within the range of :1 to 1, 
which I prefer. ; 

The program starts with the standard 
“*set”’ sequence after zeroing time and 


LISING RECIPROCAL JIFFIES AS SEED 


rs] 
AL TIVE WORK TAKING TIME" 
3970 38 


IF wAt= 


holds the print message on the screen, 
inactive. On pressing any key, after time, 
the jiffy value is extracted as an assigned T 
on line 40. Line 50 takes the reciprocal 
jiffy and adds it to a constant to become 
assigned S for seed. 

Remember that S and T become fixed 
values once the program pointer has 
passed. The random number generator 
will now respond to the new seed, S, 
changed each time it is used, so producing 
a true random number. The little program 
here prints both the produced number and 
the seed variable. 

Only the first number in a sequence 
using a fixed seed is a true random 
number. Then if two sequences are 
generated simultaneously and the first 
used to seed the second, the seed will vary 
each time, and the second generator will 
produce a true random number. Or will 
it? 


Does this second generation of genera- . 


tion become a _ pseudo-pseudo-random 
number sequence? This device will be so 


(7[/? Hii UUHU Ut term aN r= _z_z: 


close to a true random that arguments are 
pointless and it can be used in fixed time 
where jiffies could be repetitive. 

In the program the first numbers 
produced are in the range 0 to 1, obtained 
unmodified and assigned to X. X is used 
to seed the second generator, the seed 
being different most of the time. The 
program prints both the random number 
Output and the seed. 


Ranging limits 

I designed the Random Time Tumbler 
(RTT) for use with interactive games 
which require response time from the 
player and the machine. It is most easily 
seen as a feedback random number 
generator whose output has a window out 
of which some numbers can tumble, all 
the rest bouncing back from the wall 
around the window. The opening of the 
window can be varied to allow more, or 
fewer, numbers to tumble out. 

The numbers need not be used 4t all, 
the device being merely a random time- 
RANGING UPPEF AND LOWER LIMITS 


8k 

THIS TAKES Lime 

stopping stage in the program where 
otherwise it would gallop on. It is used 
most usefully with a ‘‘get’’ statement 
where the statement is void, and passed 
over, unless a decision is made and 
completed within the random time 
produced by the generator. The value Y 
can be ignored; you can use the Y as a 
variable again later in the program. 

The program consists first of three 
assignment statements, which can be on 
one line, separated by colons. The seed is 
a constant here as the pseudo-random 
function does not matter, and the other 
figures go in as assigned variables so that 
they can be accessed easily from outside 
the little package, and their values 
changed. 

In this program try changing A to S01 
and see how long it takes for a number to 
fly out of the window. Within the pro- 
gram a variation can be made from 
Input. If Input I has been given a value of 
10, then a line 34 can say C=C+I, 
making the value of C = 43, partly-closing 
the window and generally increasing the 
random time length. 

Step 40 is the random number generator 
seeded -3, and 50 and 60 are the wall 
either side of the window. Both sides are 
not really required and you can pull the 
window right over to one end and still 
have the same effect. 

I have used the true random number 
generator in Pet poetry programs I have 
written. The program random-selects 
word data from several banks run by 
random selection, giving what I call a 
Random Language Tumbler(RLT) effect. 


a 
ie=' 
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Not all Apples 

ANDY WITTERICK, of the Apple Users’ 
Group, is concerned about a number of 
computer retailers importing Apples, 
among others, into this country, by- 
passing the usual distribution network. 

Those Apples are not exactly the same 
as those on sale from officially-appointed 
dealers and require certain, albeit straight- 
forward, modifications. Not only are 
those Apples being sold cheaply, but 
some, it would appear, are not being 
modified. 

If you have experienced similar 
problems write to me with full details 
—serial numbers, proof of purchase, 
name of dealer and history — if it 
concerns an Apple. If it concerns another 
micro, write to the Computer Retail 
Association, giving the same information. 


Speeding discs 

IT APPEARS that a fault is occuring in a 
number of disc drives purchased recently. 
It occurs during long periods of disc drive 
usage as the interior warms-up. The heat 
build-up can cause certain components to 
change values and the result is a speeding 
of the motor and disc errors. Microsense 
believes that fault effects only about 1,000 
drives and traced it to a glass capacitor of 
a value of 0.015 microfarad, SOV. 

The component is located on the small 
vertical board at the rear of the drive, with 
one end going to pin 2 on LM2917. To 
cure the fault, the capacitor should be 
replaced by one of the same value but 
made of 10 percent polystyrene. 

They can be obtained from Microsense 
but a word of warning — the modification 
should be carried-out only by a qualified 
engineer. Don’t attack your disc drive 
with a hammer and soldering iron — you 
will cause more problems and invalidate 
the warranty. 


Motor-boating clock 

THOSE with a clock card may be 
experiencing a peculiar problem which 
results in your system going down and 
“‘motor-boating’’ from the area of the 
power supply — a rising and falling hum. 
The cause is unknown, except that the 
symptoms occur when the clock card is 
placed in a slot which is numercially one 
higher than a serial interface card. 

So long as the serial interface is in a 
higher-numbered slot than the clock, all is 
well, or if the serial card is placed with at 
least one slot between it and a clock card 
in a higher-numbered slot, again all is 
well. 


Wang Basic 
A NUMBER of users have asked for 
information on converting some of the 
published listings written in Wang Basic 
into a form suitable for use with the 
Apple. 

It is perhaps unfortunate that Wang 
Basic is the most advanced Basic around 
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This section is open to the Apple user. In every issue we hope to print 
ideas, hints and comments about the Apple and its suppliers. They must 


come from you, so write and tell us what you know. 


and converting to Apple Basic may not be 
easy. The main features of Wang Basic 
which cause problems are: 


@® PRINTUSING. 
e.g. 100 PRINTUSING 110, A, B, C. 
110% HA Ht 
This means PRINT USING line 110 as 
a format statement. The numbers will fit 
the format as indicated by the #. You will 
have to use tabs. 


@ HEX (03) 

The HEX codes used are numerous and 
are control codes for the computer. If you 
print a code it may affect the screen, 
e.g. PRINT HEX (03) 

Equivalent of HOME 
e.g. PRINT HEX (01) 
Equivalent to HTABI; VTABI 
Incidentally, AS=HEX (10) in Wang is 
equivalent to AS = CHRS((16) in Apple- 
soft. Applesoft uses decimals, whereas 
Wang Basic uses Hexadecimal. 


@ PACK AND UNPACK 

These are used to reduce the amount of 
storage required by arrays of numbers by 
packing them into alphanumeric arrays in 
binary coded decimal format (BCD). 


@ The matrix commands are a built-in 
matrix algebra. They will have to be 
substituted using subroutines. 


@ DEFFN’1(A,B,C) 
GOSUB’1(A,B,C) 

The ability exists to pass parameters to 
subroutines as arguments. They are not 
returned, however, and the following two 
equivalent routines should explain what is 
happening: 

Wang 

10 GOSUB ’2(4,5,A,B,) 
20 END 

100 DEFFN’2 (X,Y,Z,Q) 
100 S=X+Y+Z+Q 

120 RETURN 

Apple 

10 X=4: Y=5: Z=A; Q=B 
20 GOSUB 100 

30 END 

100 S=X+Y+Z+Q 

100 RETURN 


There is another feature which allows 
the user to enter a program at a point 
using a special function key. If for the 
above program we pressed special 
function 2 we would effectively have 
typed directly on to the keyboard, GOTO 
100. This would have failed because the 
Wang could expect values for X,Y,Z,Q, 
and so we would have to type: 

4,5,6,7, (special function 2) 

This would be equivalent of 

x=4: Y=5: Z=6: u=7: GOTO 100. 

Clearly there is no equivalent feature in 
Apple. 


@ AND., OR NOT., XOR 

These are handled in a different way on 
different Wangs. Early models use: 

20 AND (L3, L23) and 

later ones 20 L8= LS AND L28 

A significant difference is that Wang 
logic algebra operates on STRINGS and 
Apple operates on REALS. This can 
make life difficult, Apple logic is very 
good but recent Wang Basics are more 
flexible in many ways. 


@ Notes on conversion 

Wang is incapable of accepting vari- 
ables other than one letter and one 
number. Any variables you introduce can 
be double letters, e.g. AB or PZ3 and will 
not interfere with the variables already 
assigned. 

There is no equivalent of A% in Wang 
Basic. The cumbersome PACK command 
is used often to economise on storage of 
integer arrays. This is automatic using 
A% (_ ) with the Apple. 

The worst disadvantage is that Wang 
assumes a 64-character display, so event if 
you run a program successfully it may 
appear jumbled on the screen. Screen- 
handling is more sophisticated on the 
Apple and a long string of HEX codes 
may be alleviated by one simple VTAB 
command. 


Music machine 

K HOWTON Of Southport offers an Apple 
II music machine. He writes: No doubt 
may of you have been intrigued by the 
prospect of using your Apple II to 
generate music. The Apple II reference 
manual gives a suggestion for a simple 
tone routine. The Best of Micro Vol 1 
contains three pieces of tone and music 
generation, and in particular the article by 
Richard Suitor makes fascinating reading 
— but it looks to be heavy weather for 
those of us not experienced in machine 
code work. 

Nick Hampshire’s article in Practical 
Computing, May, 1979, explains how it 
works in priciple but it will not get your 
Apple making music. 

Apple Inc has foreseen the headache. 
Included in the Programmers’ Aid No. ! 
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Apple Pico 


is a music generation program — only one 
of several utility programs in this ROM 
and strictly light entertainment by 
comparison with some of the other 
material. The Programmers’ Aid, 
incidentally, is now becoming widely- 
available here. 

The music feature is run from within 
Apple Integer Basic. It is necessary to tell 
the computer only three things to generate 
a note — pitch, duration, and timbre. A 
CALL will then play the note. 

Pitch, duration and timbre are set by 


MIDDLE 


Figure |. Coding of treble clef. 


POKES into various registers: 


PITCH = 767 
TIME = 766 
TIMBRE = 765 
and CALL = 10473 


Apple can produce 50 notes, numbered 
1 to 50. The statement PITCH, 32 will 
produce middle C; increments — or decre- 
ments — of 1 will shift the note by a 
semitone — so, POKE PITCH, 33 will 
produce C sharp. The range 1 to’50 gives 
just over four chromatic octaves. 

Whenever I have transcribed music, I 
have always indexed the notes and 
durations from a common base. So let 
C = 32, approximately middle C; then for 
C sharp you can POKE PITCH (C + 1). 1 
have found this very useful; in fact, it is 
almost a necessity, for when there is a 
wide range of notes an improvement in 
quality can be made by shifting C up or 
down a few semitones. 

It is good practice to lay-out the treble 
and bass clef staves with the scale written 
in code for rapid fault-free encoding. This 
is worth the effort. Figure 1 shows the 
values in absolute code: but Figure 2 
shows the same notes in code relative to 
Middle C, and it does not take any great 
genius to see just how easy it is to encode 
using the relative mode. 

The same principle applies when setting 
the duration of the note: examine your 
music score to find the shortest duration 
note that you will want. The tempo of the 
music will decide the best value, and this 
determined by trial and error. 

Following are the first few bars of The 
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British Grenadiers, where the shortest 
note is a semi-quaver and the value I have 
assigned to this it 22, (S = 22). Most of the 
notes are coded in BCD. 


QUAVER =1 =1 
CROTCHET = 2 x QUAVER =2 
MINIM = 2 x CROTCHET = 4 
SEMIBREVE = 2 x MINIM = 8 


Watch for the dotted notes which are.1/%4 
times the note value. 

Another tip to make life a little easier — 
examine the score and put all identical 


bars into subroutines; if there are repeated 
sets of bars use a few conditional jumps. 

Apple claims it can manage five timbres 
represented by 2, 8, 16, 32, 64. In fact, 
there is little difference between them, and 
I am hard put to’tell any difference, but I 
do not have a particularly musical ear. A 


FGGASB BCC 
3 


ccCDDE 
24+ 0123 4567 8 9 10 Tl 


Note: 6 flat is shown in preference to 
A:sharp as it is more common in most 
Music scores. 


Figure 2. Relative coding of treble clef to 
to Middle C (=32). 

typical line in the program may well read: 

100 POKE TIMBRE 8 

120 POKE PITCH, 32: POKE TIME 25: 

CALL MUSIC 

This will sound just one note. 

Unfortunately, the computer is capable 
of playing only one voice and there is no 
control over volume, which tends to make 
the music a little dull. Changing the tempo 
and timbre can, however, go some way to 
improving this limitation. 

I made most use of the Repeat key and 
the Auto Number features of the Apple II 
to reduce the amount of typing. Putting 
together a program is not nearly so 
monotonous as it may appear, nor does it 
take very long, once you have set-out the 
code. 

To make the music more interesting, 
display the appropriate lines of words 
with the music but watch that it does not 
upset the timing. If you are keen, mix in 
some high-resolution graphics using 
another feature of the Programmers’ Aid. 


Ss ee ess 


5 GOSUB 999 
10 M=-10473:P=767:1=766:TIMBRE=745 
40 LET S=22 
45 C=32 
50 POKE TIMBRE, 32 
51 LET AGAIN=0 
70 POKE T,(2*S): 
80 POKE T,(25): 
90 POKE T,(28S): 
100 POKE T,(28S): 
110 POKE T,(2#S): 
120 POKE 1, (48S): 
130 POKE T,(285): 
140 POKE T,(1#5): 
150 POKE T, (19S): 
160 POKE T,(2e5): 
170 POKE 1,(28S): 
180 POKE T, (18S): 
190 POKE T,(1#S): 
200 POKE 1,(1#S): POKE P,(C+7): CALL A 
210 POKE T,(1#S): POKE P,(C+#6): CALL M 
215 IF AGAIN=1 THEN GOTO 260 
220 POKE 1,(6*5): POKE P,(C+7): 
250 LET AGAIN=AGAING1 
255 GOTO 70 
260 POKE T,(4#S): 
270 POKE T,(4#5): 
280_POKE 1, (18S): 
290 POKE T,{1#S): 
300 POKE T,(38S): 
310 POKE T,(1#S): 
320 POKE 1,(2#5): 
330 POKE T,(29S): 
340 POKE 1,(38S): 
350 POKE T,(1#S): 
360 POKE 1,(2#5): 
370 POKE 1,(2#5): 
380 POKE 1,(29S): 
390 POKE T,(2#S): 
400 POKE T,(1#5); 
410 POKE 1, (185): 
420 POKE T,(1#S): 
“440 POKE T, (15): 
450 POKE T,(48S): 
460 POKE 1,(2#S): 
470 POKE T,(1#5): 
480 POKE T,(1#S): 
490 POKE 1,(28S): 
500 POKE T,(1#S): 
510 POKE T,(1#S): 
520 POKE T,(2#5): 
530 POKE T,(1#S): 
540 POKE T,(1#5);: 
550 POKE T,(2*S)s 
560 POKE T,(1#S): 
570 POKE T,(1#S): 
580 POKE 1,(285): 
590 POKE T,(1#S): 
600 POKE T, (18S): 
610 POKE T,(28S): 
$20 POKE 1,(2#S): 
630 POKE 1,(18S): 
640 POKE T,(1#S): 
450 POKE T,(1#S): 
660 POKE T,(1#S): 
670 POKE T,(6#S): 
680 END 
999 CALL -936 
1000 FOR [=1 TO 7: PRINT : NEXT I 
1005 PRINT “ CEAOHECERSHSEROESESHES EERE" 
1010 PRINT " # + 
1015 PRINT “ * THE BRITISH GRENADIERS #" 
1020 PRINT ” # on 
1025 PRINT ” # 16TH CENTURY +" 
1030 PRINT " * a 
1035 PRINT " # TRANSCRIBED BY s" 
tf 
fy 
o 
s 


POKE 
POKE 
POKE 
POKE 
POKE 
POKE 
POKE 
POKE 
POKE 
POKE 
POKE 
POKE 
POKE 


P,(C#2): CALL M 
P,(C+7): CALL 
P,(C+2): CALL WN 
P,(C+7): CALL M 
P,(C#9): CALL H 
P,(C+11): CALL 
P,(C+9): CALL 
P,(C+11): CALL H 
P,(C#12): CALL ¥ 
P,(C#14): CALL 4M 
P,(C#7): CALL H 
P,(C#t1)s CALL 
P,(C#9): CALL 


CALL 


POKE P,(C+7): CALL M 
POKE P,(0): CALL 
POKE P,(C#11): CALL 
POKE P,(C#12): CALL 
POKE P,(C+14): CALL 
POKE P,(C+14): CALL 
POKE F,(C+14): CALL 
POKE P,(C#12): CALL 
POKE F,(C#11): CALL 
POKE P,(C#12): CALL 
POKE P,(C#14): CALL 
POKE P,(C+14): CALL 
POKE P,(C+16): CALL 
POKE P,(C+16): CALL 
POKE P,(C4#14)s CALL 
POKE P,(C#12): CALL 
POKE P,(C+#11): CALL 
POKE P,(C+9): CALL 
POKE P,(C#7): CALL 
POKE P,(C+6): CALL 
POKE P,(C+#2): CALL 
POKE P,(C+2): CALL 
POKE P,(C+7): CALL 
POKE P,(C#6): CALL 
POKE P,(C+7): CALL 
POKE P,(C+#9): CALL 
POKE P,(C+7): CALL 
POKE P,(C+9): CALL 
POKE P,(C+11): CALL M 
POKE P,(C+#9): CALL M 
POKE P,(C#11): CALL M 
POKE P,(C+#9): CALL M 
POKE P,(C#11): CALL M 
POKE P,(C#12): CALL WM 
POKE P,(C+14): CALL ¥ 
POKE P,(C+7): CALL M 
POKE P,(C+11): CALL MH 
POKE P,(C+9): CALL & 
POKE P,(C+7): CALL M 
POKE P,(C+#4): CALL A 
POKE P,(C+7): CALL 


i i Se a i Se ae ie Ss as i ie 


= a Se aa Ge Ge Se > es Se 


1040 PRINT " a 
1045 PRINT " K.D.HOWTON *" 
1050 PRINT " e 
1055 PRINT “ 18 FEB 1979 ” 


1060 PRINT " # ot 
1065 PRINT SECSTAAESHKRERE SAS HEESERO SH" 


1070 FOR I=1 10 5000: NEXT I: RETURN 
10000 RETURN D1 
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AVON 

Bristol Computing Club 
Leo Wallis 

6 Kilbirnie Road 

Bridge Farm Estate 
Bristol BS 14 OHY 

Tel: 0272 832453 
Brunel Computer Club 
Sid Rabone 

18 Castle Road 

Worle 
Weston-Super-Mare 
Abon BS22 9JW. 


BEDFORDSHIRE 

6502 Users’ Working Party 
W. R. Wallenborn 

21 Argyll Avenue 

Luton LU3 1EG 

Tel: 0582 26967 (evenings) 
U.K. Intel MDS Users’ Group 
Lewis Hard 

29 Chaucer Road, Bedford 
Tel: 0234 41685 


BERKSHIRE 

7/68 User Group 

Newbear Computing Store 
Bone Lane, Newbury 

Tel: 0635 49223 

Independent Pet Users’ Group 
A.J.H. Walter 

7 Parkside Road 

Thatcham. 


BUCKINGHAMSHIRE 
TRS-80 User Group 
Brian Pain 

40a High Street 

Stony Stratford 

Milton Keynes 

Tel: 0908 566660 


CAMBRIDGESHIRE 
Cambridge University 
Processor Group 

C. D. Maclean 

Trinity College 
Cambridge CB2 1TQ 
T1990 User Group 
Simon Garth 

8 Kestrel Place, St. Neots 
Huntingdon 


DERBYSHIRE 

Derby Independent Pet 
Users’ Group 

Mike Lake 

9 Littleover Lane, Derby 
Tel: Derby 23127 


DEVON 

Exeter and District Amateur 
Computer Club 

D. Bates 

2 Station Road 

Pinhoe, Exeter 

Tel: Exeter 69844 

South West Group Amateur 
Computer Club 

G. V. Barbier 

Palmers Hill 

Calverleigh, Tiverton 


DORSET 

Personal Computer Club 
lan Preece 

246 Stewart Road 
Charminster 
Bournemouth 


DURHAM 

independent Pet Users’ Group 
Jim Cocallis 

20 Worcester Road 

Newton Hall Estate, Durham 


ESSEX 

Amateur Computer Club 
Mike Lord 

7 Dordelts 

Basildon 

Cromemco Users’ Group 
313 Kingston Road 

ilford 


TRS-80 User Group 
Michael Dean 
22 Roughtons 


.Galleywood, Chelmsford 


Tel: 0245 76127 


GLOUCESTERSHIRE 
Cheltenham Amateur 
Computer Club 

M P Pullin 

45 Merestones Drive 
The Park, Cheltenham 
Tel: Cheltenham 25617 


GWENT 

Gwent Amateur Computer Club 
Peter Hesketh 

Ashlea 

Mynyddbach, Chepstow 

Tel: Alan Beale (Newport 50207) 
or Alan Wood (Cardiff 791435) 


HAMPSHIRE 

Southampton Amateur 
Computer Club 

P G Dorey 

Department of Physiology, 
School of Physiological & 
Biochemical Sciences 
University of Southampton 
Southampton SO9 5NH 

Tel: Nick de Smith 0703 559122 
Ext. 366 

Southampton Pascal 

Users’ Group 

C/O Computer Studies Group 
University of Southampton, 
Southampton SO9 5NH 
Independent Pet Users’ Group 
GA Parkin 

Robert May’s School 

West Street, Odiham 


HERTFORDSHIRE 

Bywood Scrumpi User Group 
68 Ebberns Road 

Hemel Hempstead HP3 90RC 
Tel: 0442 62757 

The ACC Harrow Group 

N P Butcher 

16 St. Peters Close 

Bushey Heath, Watford 
Independent Pet Users’ Group 
Brian Bloomfield 

Little Orchard 

Hill Farm, Radlett 

Harpenden Microcomputer 
Group 

David James, 

Tel: Harpenden 5366 (evenings) 


KENT 

Gillingham User Group 
A. Aylward 

194 Balmoral Road 
Gillingham 


LANCASHIRE 
tndependent Pet Users’ Group 
John Stout 

6 College Avenue 

Formby, 137 3JJ 
Lancashire Young Micro 
User Group 

N. Sutcliffe 

1 Suncliffe Road 

Higher Reedley, 

nr Burnley BB9 SEP 
Northwest Group Amateur 
Computer Club 

Kent Horton 

50 Lymfield Drive, Worsley 
Tel: 061 228 6333 Ext. 372 
TRS-80 Group 

Melvyn Franklin 

27 Clive Road 

Daisy Hill, Westhoughton 
Bolton BL5 2HR 

Tel: Westhoughton 812843 
or Leigh 670604 


LINCOLNSHIRE 
Lincolnshire Microprocessor 
Society 
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Mrs E Nurser 

The Chancery 
Minister Yard, Lincoln 
Tel: Lincoln 25610 


LONDON 

East London Amateur 
Computer Club 

Jim Turner 

63 Millais Road, E11 4HB 
MK-14 User Club 

Geoff Phillips 

8 Poolsford Road, NWS 6HP 
Tel: 01-200 6209 (evenings) 
01-207 2000 Ext. 223 (day) 
North London Hobby 
Computer Club 

Admin. Assistant 
Department of Electronic & 
Communications Engineering 
Polytechnic of North London 
Holloway Road, N7 8DB 

Tel: 01-607 2789 Ext. 2177 
Pet Users’ Club 

Richard Pawson 

Commodore Systems Division 
360 Euston Road, NW1 3BL 
Tel: 01-388 5702 

Pet Users’ Education Group 
Dr Chris Smith 

Department of Physiology 
Queen Elizabeth College 
Campden Hill Road, W8 7AH 
Southgate Computer Club 
Paul Woolley 

Southgate Technical College 
High Street, N146BS 

Tel: 01-886 6521 

South East London 
Microcomputer Club (Setmic) 
John Williamson 01-850 4195 
Hugh Gilhentie 01-303 4968 


MANCHESTER 
Amateur Computer Club 
(N.W.) Group 

Mrs J Lomas 

9 Crescent Court 
Alderfield Road 

Chorlton M21 1JX 

Tel: 061 881 1933 


MIDDLESEX 

Harrow Group Amateur 
Computer Club 

Jim McDonald 

19 Cowper Road 

London W7 1EL 

S.N. Taylor 

8 Priory Close 

Sunbury-on- Thames TW16 5AB 


NORTH YORKSHIRE 
Scarborough Computer Group 
Des Wood 

Tel: Scarborough 63982 
NOTTINGHAMSHIRE 

U.K. Apple Users’ Group 

Andy Witterick 

5 The Poultry 


| Nottingham NG1 2HW 


Tel: 0602 583254 
Microcomputer Club 

K S Swainson 

9 Brayton Crescent 

Highbury Vale Estate 

Bulwell, Nottingham NG6 9DZ 
Tel: 0602 751742 


OXFORDSHIRE 
Research Machines 
Users’ Group 

P.O. Box 75 

Oxford 

Oxfordshire AMC 

S.C. Bird 

139 The Moors, Kidlington 


SCOTLAND 

The Grampian Amateur 
Computer Society 
Michael Brown 

282 Queens Road 
Aberdeen AB1 8DR 


Scottish Amateur 
Computer Society 
Willie Davidson 

8 Comely Bank Street 
Edinburgh 

Tel: 031 332 8941 


SOUTH YORKSHIRE 
Local Computer Group 
lan Dunkley 

1 Prospect Place 
Sheffield S17 4HZ 


STAFFORDSHIRE 

The Amateur Computer Club 
of North Staffs 

| Rolt 

16 Hill Street, Hednesford 
Staffs WS12 5DJ 


SURREY 

Woking Exidy Sorcerer 
User Group (U.K.) 
(Extension of U.S. group) 
Andy Marshall 

Arthens Bridge Road 
Woking GU21 4NT 


SUSSEX 

independent Pet Users’ 
Group (South) 

John C. Nuttall 

56 West Street 
Shoreham-by-Sea BN4 5WG 
Tel: Shoreham-by-Sea 2654 


SOUTH WEST WALES 
Amateur Computer Club 
Peter L Skan 

607 Vivian House 

Roman Bridge Close 
Blackpill, Swansea SA3 5BG 


TYNE AND WEAR . 
Newcastle Personal 
Computer Society 

Dr W G Allen 

Department of Electrical 
Engineering and Physical 
Electronics 
Newcastle-upon-Tyne Polytechnic 
Ellison Place 
Newcastle-upon-Tyne NE1 8ST 
Tel: 0632 26002 Ext. 456 

0632 851528 {home) 


WEST MIDLANDS 

Central Program Exchange 
Dr G Beech 

Department of Computing and 
Mathematical Sciences 

The Polytechnic 
Wolverhampton WV1 1LY 
Midlands User Group 
Amateur Computer Club 
Roy Diamond 

27 Loweswater Road 
Coventry CV3 2HJ 

Tel: 0203 454061 

West Midland Amateur 
Computer Club 

John Tracey 

100 Booth Close 

Crestwood Park 
Kingswinford, DY6 8SP 

Tel: 0384 70097 


WORCESTERSHIRE 
2-80 Group 

Roger Sinden 

The Corner House 
Birlingham, nr. Pershore 
Tel: Evesham 750251 


YORKSHIRE 

Leeds Branch British 
Computer Society 

Rob Marsden 

Highways, Wetherby Road 
Leeds LS17 8LY 

South Yorkshire Personal 
Computing Group 

Tony Rycroft 

88 Spinneyfield 

Moorgate, Rotherham Hi) 
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ALLOSTRATINGABASIC: 


(GARSinret SPROr RAMMING BEARCOACLY) 


WE CONCLUDE our 
series of articles on how 
to program in Basic, : 
probably the most widely- 
used programming : 
language for small 
computers. 

For the series, we 
obtained the serialisation 
rights for one of the best 


CORTEATS 


dss omponents OF THE LANGUAGE 


[Prerace 


books on the subject, 2. [|nput & OUTPUT , EXPRESSIONS AND FUNCTIONS 15 
Illustrating Basic by 
Donald Alcock. 

% 3 @ @onrror 39 


Each month, we have 
published a part of the 
book, so by now you 
should have the complete 
book. It is written with a 
distinct informality and 
has a rather unusual : 
presentation; but it is this — 
style, we believe, which 
makes it one of the most 
easy to read tutorials. 


* 


Alcock Illustrating Basic. 
© Cambridge University 
Press. ' 

Reprinted by permission. 


&. EAreays 59 
3e- PA arrices 75 


Ge @omecete EXAMPLE PROGRAMS 10] 
“I. COMMANDS AND SIGNING On ut 


8 Q (Fives OF DATA ng 
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SYNTAX DEFINITION OF THE WRITTEN FORM OF BAS/C 128 


% 
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SYNTAX 


——— SS eee 


THIS 1S A SUMMARY OF THE SYNTAX <& THE WRITTEN FORM s@ OF BAS/C 
AS DESCRIBED IN THIS BOOK, YOUR VERSION PROBABLY DIFFERS 9 BUT 
IF IT HAS A DEFINITION OF SYNTAX SET OUT LIKE THIS ONE THEN 
MOST DIFFERENCES SHOULD BE EASY TO SPOT By COMPARISON, 


A BASTARDIZED “BACKUS—-NAUR ” NOTATION IS USED FOR THE SUMMARY. 
MANY SUCH BASTARDS HAVE BEEN CREATED FOR DEFINING THE 
SYNTAX OF BSAS/C AND SOME ARE VERY AWKWARD TO READ, I 
HAVE TRIED TO MAKE THIS ONE AS READABLE AS POSSIBLE WITHOUT 
LOSS OF RIGOUR BUT EVEN SO YOU MAY FIND IT HARD GOINGo 


SYATELES ww re DEFINITIONS, im 


> SAYS ‘“*IS DEFINED TO BE”. 
| SAYS “OR”, 


| SQUARE BRACKETS ENCLOSE ANYTHING THAT = 
MAY APPEAR ONCE OR NOT AT ALL FOR THE 
DEFINITION TO HOLD GOOD, 


{ } BRACES ENCLOSE ANYTHING THAT MAY APPEAR » 
ONCE OR SEVERAL 7INES OR NOT AT ALL FOR 
THE DEFINITION TO HOLD GOOD. { 


(ReeeIN, GAMES ww me vernirions « a 


smallletters ARE USED To GIVE ENGLISH DESCRIPTIONS 
WHERE THE MATTER IS OBVIOUS OR WHERE THE 
SPECIAL NOTATION CAN?T REASONABLY COPE « ma 


CAPITALS ARE USED FOR LETTERS, DIGITS AND SYMBOLS 
(+t —-/#t) WHICH MUST BE COPIED AS THEY STAND To 


Km th5.$'"> CREATE A VALID EXAMPLE OF THE THING e 
012 BEING DEFINED, 
ltalies ARE USED TO GIVE NAMES To THE THINGS — 
BEING DEFINED. 
ji 
COMAE MTSE BE XAMPLES Bm , 
q ») “ SHADOW” BRACKETS ENCLOSE COMMENTS & 
Be 


EXAMPLES WHICH ARE NOT PART OF THE 
DEFINITIONS o 
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CHAPTER 8B 


(Pins THE ELEMENTS OF BAS/C [Paces 


digit => one of the digits 0 to 9 
letter => one of the letters A toZ 


Stgn pe + |- 

operator = +|-|*|/|* 20 
separator => ;|3 28 
comparator = =(|<|>|<=|>=|<> A! 
tex€ = “any characters except quotation marks * 12 
line => an integral line number from 1 to 9999 it 
function = SGN|SIN|COS| TAN|ATN | EXP{ABS|LOG| 22,24 

SQR| INT| RND | FN detter 
constant => RND| FNéetter 25,26 


({ THIS DEFINITION ALLOWS BOTH RND AND RNO(X); ALSOFNA & FNAIK)D 


Dex THE COMPOUNDS (ARBITRARILY DISTINGUISHED FROM ELEMENTS ) 3 

integer => dtgit { digit } 
(eg. 0, 012, 87654 : LENGTH LIMITED BY PARTICULAR VERSION ) 
exponent = E[stgn] tnteger 
number -» tnteger (+) integer] [exponent] | «integer [exponent 9 
eg. \2, 12.2, 12.2646, 126-6, 12. , 12.66 D 
datum = ([stgrjnumber | text 16 
eg. 2,-2.5, "ABC" ! AS IN “DATA” STATEMENTS D 
vartable = mumertcal | textual 

numerical => letter [augtt]| letter (expression[,expression]) 10,60 

eg. A, AS, ACast), A(L,2%3) D 

textual = letter $[(expression)] 2.9. A$, $240) 13,60 
lextcal => ltext| textual Al 
eg. “Abc” , A$, AS(Z+L) = AS IN “IF STATEMENTS D 
term = number| numerical | function (expression) | constant 

| (expression) eg. 6.5, A(L,J), RND,INT(248),(-3«1¥) D 

expression = [signl|term {operator term} 20 
2.9. A, + AC), +ACL. J) #INT(38A4B) ) 
declaration =p letter (integer (, integer)) | letter $ (integer) 62 
(e.g. ACA), A(2,30), A$(26) : AS IN “DEM” STATEMENTS D 


printable => expression | lexical | TAB(expression) 28 
e.g A(i,d)* INTCABS(I+P)) , "ABC", A$(Q),TABIX) D 
adjustment =» (expression, expresston) 79 


e.g. (2A, B(1,J)/6) + AS IN CERTAIN “MAT” INSTRUCTIONS ) PT.0 
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O€L 


CHAPTER B 


STATEMENTS 


OALINA (GUD) ores 
OF BAS/C 

[IMENSIONS OF ARRAYS : 

line DIM declaration {, declaration } 


GA ssignment 2 


line 
line 


line 


LET 
LET 
DEF 


[neut : 
DATA datum {, datum} 

READ variable {, var¢able} 

RESTORE (FoR “DATA” STATEMENTS D 
INPUT [tnleger :] variable {, variable} 
RESET enteger {, integer} (For Fes D 


Qureur 2 


line PRINT [értegers]usinG line {,vartable} 
: ( structure OF IMAGE LINE TOO VARIED FOR DEFINITION D 


line PRINT [tnteger:] [printable {separator printable} (separator) J a8 ae, 


(avoid USING A COMMA AFTER TABC) p 


line 
line 
line 
line 
line 


line 


GAatrices : 


line. 
tine 
line 
tine 
tine 
tine 
line 
tine 


line. 


tine 
line 
tine 
tine 


MAT 


numerical = expresston 
textual = textual | text 
FN letter [ (letter [digtt])]= expression 


letter = letter 

letter = fetter + letter 

letter = fetter — letter 

letter = (expression) * letter 

letter = TRN (letter) 

letter = ZER [ adjustment] 

letter = LDN [adjustment] 

letter = Con [agjustment] 

letter = letter « letter 

letter = INV (letter) 

READ (etter [adjustment] §{ , letter [adjustment] } 
INPUT [integer ‘| letter [adjustment }f , eter [aqjustment}} 
PRINT [integer :] letter { separator letter} [separator] 
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ipact 3 


62 


1! 
ie) 
26 


16 


16 
17 

18,120 
121 


34,120 
34-37 


CHAPTER 8 


Qunory + [Paces 


fine REM {any character} 8 
line END 7 
. 

(Sontroi: 39 
line Go To ze @ “GOTO” usuALLy PERMITTED) eo 
line GO SUB fine €“aosuB” USUALLY PERMITTED D 52 
line RETURN 52 
line ON expression GO TO Line {, line} 46 

q WATCH OUT FOR DIFFERENT FORMS OF THE ABOVE ») 

line —1F expression comporator expression THEN lene 4i 
tire \F lextcal comparator lexical THEN Line At 


€ “GO TO” 1s COMMON IN PLACE OF “THEN” ) 
line FOR letter [diget] = expresston TO expression (STEP expression] 48 


line NEXT letter [digit] 48 
line STOP 42 
Pie MANAGEMENT 2 {19 


(TOC DIVERSE FOR DEFINITION HERE ) 


(Sommanos > Mf 
RUN 114 
ISH 114, 
CATALOG[UE] us 
SAVE [ ft/e] 15,117 
UNSAVE file ié 
OLD ftle 116 
NEW 17 


file => file name with syntax local to the installation 


( COMMANDS DINFER WIDELY IN NUMBER AND SYNTAX 
AMONG INSTALLATIONS OFFERING BAS/C 
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LEL 


MADER 


A.N.S.L X32, vete 
ABS (ASSOLUTE vALUE) FUNCTION, 23 
ADDITION 

OF MATRICES, 800} 

PRIOPITY OF. 20 
ALGORITHM, 106 
APPROXIMATE EGUALITY, TEST FOR, 41 
ATN (ARCTANGENT D FUNCTION, 24 
APPAYIS, G0 

VS. FILES, 121 


BACKING STORAGE , BY FILED, [20 
BACKUS-NAUR NOTATION, 128 
BASIC 

ELEMENTS OF, 129 

OPIGIN DF, wetz 

SYNTAX OF, 128 31 
BIG NUMBERS, 9, 12 

PRINTING OF, 30, 35 


BINAPY 
DIGITS. 9 
FILES, 125 


BLANK LINES, &, 29 

BRACKETS , USE OF, 2061 

BUG y ,DEFINITION OF, x 

BULC’, FREEMAN & GARLAND, vttt 


‘CATALOG COMMAND, 11517, 122 
CHAINS, 689973, [068 
CHANGE OF STATE, 102, 105 
CHANNEL NUMBERS. ;20893 
CHARACTER 
FORM, OF FILES, 1245 
POSITIONS, 28 
CODED FILES, {24605 
COLUMN VECTOR OR MATRIX. 60, 76 
COMMA 
IM DATA STATEMENTS, 17 
IN MAT PRINT, 98 


IN PRINT STATEMENTS, 12,2009 


WITH INPUT SYATEMENTS, {9 
WITH PRINT USING, 34 
COMMANIDS , 112, 114% 17 
COMPUTER BUREAUX, 112, 115 
COMMUNICATION BY FILES, 120 
CON (CONSTANT) AFTER MAT, 87 
CONDITIONS, 41 
CONFORMABLE MATRICES, 89 
CONTROLLING WORDS, 6 
COS (COSINE. FUNCTION, 24 
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CUMULATIVE MULTIPLICATION, 8609 

CURRENCY SIGN, 44, 36 

CURRENT DIMENSIONS OF MATRICES, 
78, 81,83,84,86, 87, 89,93, 94,98 

CYCLE OF RANDOM NUMBERS, 25 


DATA STATEMEKT, 16817, 94 
DATA 
FILES OF , [2085 
ITEMS OF, INDATA STATEMENTS, 7 
PROMPTED -BY INPUT STATEMENTS JB019 
QUEUES OF, [6 
DARTMOUTH COLLEGE , vette 
DECIMAL POINTS 
IN MOULDS, 34 
IN NUMBERS, 9 
DEF (DEFINE D STATEMENT, 2657 
DEFINITION 
OF FUNCTIONS, 26697 
OF SYNTAX, 128533) 
DESK TOP COMPUTERS, 112 
DETERMINANTS , 13. 93 
DIM (DIMENSION) STATEMENT, 623,121 
DIRECT ACCESS FILES, (2465 
DISK, MAGNETIC, 120 
DIVISION, PRIORITY OF, 2001 
DOMAIN OF FILES, [2405 
DUMMY ARGUMENTS, 2667 
DUMMY PARAMETERS, 53 


cE 


END STATEMENT, 7, 42 


ERRORS 


ERASURE OF, 5,7 
IN STATE TABLES, 103 
EXECUTABLE INSTRUCTIONS, 8,-.40 
EXP (EXPONENT ) FUNCTION, 23 
EXPONENT FORM (E-FORM), 9 
MCULDS FOR, 36 
EXPONENTIATION, PRIORITY OF, .20 
EXPRESSIONS, 20s61 
EXTENDED RANGE, 50 


FILES AREA, 1155017 
FILES 

CREATION OF, {15 

DESTRUCTION OF, {16 

KINDS OF, 124685 
FOR STATEMENT, 48 5) 
FORMATS, 34 

conrinvenD 


FENLTIONS » 2267 
DEFIN'NG OWN, 
INTRINSIC, 2265 
TRIGONOMETRICAL , 24 
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GO SUB STATEMENT, 5255 
GO TO STATEMENT, 49, 467 
GRAPHS, PLOTTING OF, 33 


IDN (IDENTITY MATRIX D AFTER MAT, 
to cbt 

IF STATEMENT, 41 

IMAGES, 34535 

INITIAL VALUES, {1, 13, 63 

INNER PRODUCTS, 8990 

INPUT STATEVENT, 18819 
AFTER MAT, 9687 
OF FILES, [2083 

INSTRUCTIONS, 1,8 

INTEGERS, 9 
PRINTING OF, 39, 34%5 
RANDOM , 27 

INTEGRAL PART, 2, 23,35. 697, 
65, 95, (97, 

INT (INTEGRAL PART] FUNCTION , 23 

INVERSION OF MATRICES, 9053 


JOB CONTROL LANGUAGE, 122 
JUMPS IN LOOPS, 49«»50 


‘KEYBOARD, d<35 


LANGUAGE , va 


LINE NUMBERS, 7 
LINES, LIMIT TO LENGTH OF, 6,99 
LIST COMMAND , 114 
LIST PROCESSING ©6873 
LOG (LOGARITHM) FUNCTION , 23 
LOOPS, 48251 

INTERLEAVED , 49 

NESTED, 49,77 


MAT INSTRUCTIONS, LIST OF, 77 
MATCHING, 49, 103 
MATRIX: DEFINITION OF, 60,76 
SEE ALSO SEPARATE ENTRIES 
MINIMAL BAS/C, vttt 
MULTIPLICATION 
OF MATRICES, 889 
PRIORITY OF, 20 
SCALAR , 82-3 
MOULDS, 3487 


INDEX 


NEAREST INTEGER, SEE INTEGRAL PART 
NEW COMMAND. [13 . {17 
NEXT AFTeR FOR, 48851 
NUMBERS, FORMS OF, 9 
O) 

ON STATEMENT, 4627 

IN STATE TABLES, {05 
OPERATING SYSTEM, 112 13 
ORDERING, 7, 713 
OUTPUT . SEE PRINT STATEMENT 


PASSWORD. 113 

POINTERS, G8, 72 
CONCEPTUAL, 121, !24 

PORTABILITY , vit. Ze, 13, 27, 32, 
35, 41,47, 53, 61,62, 63,65, 
97, 125 

PRECISION OF NUMBERS, 9 

PRINT Lists, EMPTY, 29 

PRINT STATEMENT, 28 = 33 
AFTER MAT, 98 
OF FILES, 120@%3 

PRINT USING STATEMENT, 3407 
OF FILES, {2083 

PRINTING HEAD, POSITION OF, 33842 

PRCGRAM: DEFINITION OF, Uitte, B 

PROMPT, INPUT, {8 

PSEUDO RANDOM NUMBERS, 25 


QUOTATION mad USE OF, 12 


RADIANS , 24, 27 
RANDOM ACCESS FILES, 124 
RANDOM INTEGER, 27 
RANDOM NUMBERS, 25 
RANDOMIZE STATEMENT, 25 
RANGE 

OF ON STATEMENT, 47 

TEST FOR, 97 
READ STATEMENT , 16017 

AFTER MAT, 94=5 
REAL FORM, 3 
RECORDS IN FILES, 121,124 
RECTANGULAR ARRAY OR MATRIX, 60,76 
RECURSION, 5465 
REDIMENSIONING OF MATRICES, 79, 81, 

83, 84, 86,87, 89, 93,95, 97 
REM (REMARK) STATEMENT, 8 
RENTAL OF FILES, 115, 117 
REPLACEMENT 

OF MATRICES, 78 

OF VARIABLES, {1,13 
RESET INSTRUCTION, (21,124 


@CONTINUVEDD 
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ee 


DAES (seta) 


RESTORE INSTRUCTION, 17, 121 
RETURN STATEMENT, 523 
RIPPLE SORT , 6607, 71 
RND (RANDOM NUMBER D FUNCTION, 25 
ROUNDING 

ERRORS, 57,93 

FUNCTIONS FOR, 27 

SEE ALSO INTEGRAL PART 
ROW OF ARRAY, VECTOR, MATRIX, 60 
RUN COMMAND, 4, 114 


SAVE COMMAND, 115 17 
SCALAR MULTIPLICATION, 62 53 
SCANNING , 49 
SEMICOLONS 

IN MAT PRINT , 989 

IN PRINT STATEMENT, 12, 289 
SEQUENCE OF INSTRUCTIONS, 4,8 

ALTERATION OF, 401 
SEQUENTIAL FILES, 12395 
SGN @ SIGN) FUNCTION, 23 
SIGNIFICANT DIGITS , 9 
SIGNING OFF, {13 
SIGNING ON, 4, 112613 
SIMULTANEOUS EQUATIONS , 43, 90=1 
SIN (SINE) FUNCTION, 24 
SINGULAR MATRIX, 93 
SMALL NUMBERS, 9, 30 
SORTING , 667, 70@3 
SOURCE CODE, {15 
SPACES, ALLOWABLE , 6,9, 19, AL 
SPECIFICATION FOR STANDARD BASIC, Uctt 
SQR (sQuaRE ROOT) FUNCTION, 23 
SQUARE ARRAY OR MATRIX, 60, 76*7,87,93 
STACKING, 54, 69 
STATE TABLES, 95, 1025 
STATEMENTS, ¢€%, 8 

SYNTAX OF, 130*+1 
STOP INSTRUCTION , 42 
STOPPING A PROGRAM, 40, 42 
STRING, !2 
SUBROUTINE 

CALLING OF, 53, {21 

CONCEPT OF, 52 

WITH STATE TABLES, 105 
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SUBSCRIPTS, 18, 60, 6405 

FASTEST VARYING , 77 
SUBTRACTION 

OF MATRICES, 8051 

PRIOR!TY OF, 20 
SWITCHES, {0657 

MULTIVAY, A6 
SYMBOL- STATE TABLES, 95, 10255 
SYNTAX OF BAS/C, 12831 


TAB FUNCTION, 3253 
TAN QTANGENT ) FUNCTION, 24 
TERMINALS OF COMPUTERS, 112 
TEXT 

DEFINITION OF , 12 

IN FILES, 123 
TEXTUAL 

ARRAY, 61 

VARIABLE , 13 
TRAILING ZEROS & SPACES, 30@1 
TRANSFORMATION OF COORDINATES , 85 
TRIGONOMETRiCAL FUNCTIONS, 24 
TRN Q@TRANSPOSITIOND AFTER MAT , 845 
TYPING, 487, 18519 


UNDEFINED LOOPING VARIABLE , 51 
UNSAVE COMMAND, 116917 

UNSET VARIABLES & ARRAYS, {1,13,63 
USING: SEE PRINT USING 


VARIABLES 
SIMPLE NUMERICAL, 10s+1t 
SUBSCRIPTED, 64 
TEXTUAL, 13 

VECTOR , 60 

WORD 
AS TEXT, 12 


LENGTH OF, 9 
WORKING AREA, 11517 


ZER (ZERO MATRIX) AFTER MAT, 96 
ZONES, IN PRINT STATEMENT, 28 


‘e 

Aiameuee BY THE SYNDICS OF THE CAMBRIDGE UNIVERSITY PRESS 
THE PITT BUILDING, TRUMPINGTON STREET, CAMBRIDGE CB2 iRP 
BENTLEY HOUSE, 200 EUSTON ROAD, LONDON NWi 2DB 
32 EAST S7TH STREET, NEW YORK, NY 10022, USA 
296 BEACONSFIELD PARADE, MIDDLE PARK, MELBOURNE 3206, AUSTRALIA 


(C) camprince UNIVERSITY PRESS 1977 


FIRST PUBLISHED 1977 
REPRINTED 1978 
REPRINTED WITH CORRECTIONS 1978 


PRINTED IN GREAT BRITAIN AT THE UNIVERSITY PRESS, CAMBRIDGE 


LIBRARY OF CONGRESS CATALOGUING IN PUBLICATION DATA 


ALCOCK , DONALD, 1930- 
TLLUSTRATING BASIC, A SIMPLE PROGRAMMING LANGUAGE , 


INCLUDES INDEX. 

SUMMARY: PRESENTS A POPULAR COMPUTER LANGUAGE CALLED 
BASIC AND EXPLAINS HOW TO WRITE SIMPLE PROGRAMS IN IT. 

{. BASIC (COMPUTER PROGRAM LANGUAGE) [{. BASIC 
(COMPUTER PROGRAM LANGUAGE) 2. PROGRAMMING LANGUAGE 
(ELECTRONIC COMPUTERS) ] TT. TITLE. 

QA 76.73. B3A42 001.6'424 77-4154 


ISBN O22 W/O) 2: HARD COYERS 
ISBN 0 521 21704 Oo LIMP COVERS 


Abacus 


warehouse 


Compucolor II - Complete Systems 


Compucolor3 8K RAM 
Compucolor 4 16K RAM 
Compucolor 5 32K RAM 


(Colour graphics, full basic, integral floppy) 


Printers 

Texas Instruments 810 (RO) 

150 CPS Bi-directional 

Texas Instruments 820 (KSR) 

150 CPS Bi-directional 

NEC Spinwriter 5510 (RO) 55 CPS 
Bi-directional Daisywheel 

NEC Spinwriter 5520 (KSR) 55 CPS 
Bi-directional Daisywheel 


Terminals 

Hazeltine 1410 

Hazeltine 1510 

(Top of the line, numeric keypad etc.) 


S-100 Systems 


MCS 122 22 Slot M'frame complete 
with power supply + fan 

PT 208 Integral Screen, 60K RAM, 
2x 5" floppies 

PT 212 Integral Screen, 60K RAM, 
2 x 8" floppies 

TF 12 12 Slot M'frame complete 
with power supply + fan 


(case will accommodate 3 x 5” floppies) 


Unit Price (Ex VAT) 


£ 928 
£1079 
£1210 


£1250 
£1465 
£1869 
£2247 


& S87 
Bol 


£ 380 
E3039 
£4497 
E deo 


Delivery 


EX-STOCK 
EX-STOCK 
EX-STOCK 


EX-STOCK 
EX-STOCK 
EX-STOCK 
EX-STOCK 


EX-STOCK 
EX-STOCK 


EX-STOCK 
EX-STOCK 
EX-STOCK 
EX-STOCK 


always in stock 
at excellent prices 


many other items available-call us now on 


se: © Computers 


62, New Cavendish Street. London WIM 71D 


O1-580-8841 


telex 881 4085 
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We brought the first five Apples into the U.K. in November 
'77, with every penny we had. In November '79, we find 
several thousand throughout the country. 

THANK YOU Apple owners. 

Now we'd like to help you re-coup your investment by 
cataloguing and supporting the best Apple programs in the 
U.K. The Apple Software Bank is more like an old penny 
bank than a major clearing bank, but we know you'll help it 
grow. Telephone Stephen Derrick on 01-626-8121 to 
discuss your investment. 

ATTENTION ALL Estate Agents, Employment Agencies, 
Yacht Brokers, Antique Dealers and Motor Traders. 

Find out about FINDER SOFTWARE! 

SOM CHIPS 

TESKIM. This ROM will simulate the Tektronix 4010 family 
of graphics terminals. It’s rather good! 

UPPER LOWER CASE ADAPTOR A chip for the chap 
considering word processing. 


NEW ISSUE 

We are continually trying to bring the latest add-ons for your 
Apples. Please phone for the latest product information and 
data sheets. 


NEW PRODUCTS 
8” SHUGART DISKS giving1.2 Megabytes A twin drive (with 
room for a third.) disk system with controller and software, 
give tremendous commercial possibilities. £2350 Excl. 
V.A.T. 

WORD PROCESSOR. Ask about our Apple II] Plus word 
processor package. Complete System with Diablo 1650 
Daisy-Wheel Printer. £4250 Excl. V.A.T. 

PERSONAL COMPUTER PRINTERS. Sensational:40 & 80 
Character printer (graphics options) from £243 Excl. V.A.T. 
Interfaces for Apple, Pet & TRS 80. High quality silent 
printers. It’s your choice! 

A/D BOARD At last we have either an 8 bit or 12 bit A/D card 
for Apple. Excellent spec from £125 Excl. V.A.T. 

APPLE PASCAL £296 


SOME BLUE 


= 


Dersona 


Comouters 
Lintitec 


194-200 Bishopsgate, London EC2M 4NR. 


Let us advise you about COLOUR DISPLAY on your Apple. 
Contact Technical Services. 
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-Simplicity is the watchword 


EUROC is a new, simple to use, fast, powerful micro-computer 
system for business. It’s British, the program tried and tested. 


EUROC is already being talked about by bankers, accountants 
and businessmen. 


EUROC hardware is manufactured exclusively for Euro- Calc Ltd., 
by Plessey Microsystems Ltd. EUROC will be on permanent 
display at Euro-Calc’s branches at 55, High Holborn, London 
WC1 and at 224, Tottenham Court Road, London W1. 


EUROC looks after your day books (Cash-Sales-Purchase & 
Nominal). 

EUROC keeps your ledgers (Sales-Purchases & Nominal). 
EUROC prints out your Statements and Remittance advices. 


EUROC produces 8 vital REPORTS at your month end and: to 
ensure you enjoy complete financial control. (!.£. Aged Debtors 
Report, Aged Creditors Report, Name and Address Report, Sales 
Analysis Report. VAT Report, Profit and Loss Report, Assets and 
Liabilities Report, Funds Report). 


In addition optional Stock Control and Payroll programs-will be 
available. 

There are no hidden extras. EUROC’s price of £7,995 ex. VAT 
includes—Hardware, Software, Initial Supply of Stationery and 
Binders—in fact everything you need to computerise -your 
business including the 1st year's Maintenance Contract— 
nationwide service is undertaken by Plessey Microsystems Ltd. 


For further information and trade-distribution enquiries, talk to Peter Ingoldby, Managing Director, Euro-Calc Ltd., 
55, High Holborn, London, W.C.1,, telephone 01-405 3223 or Anthony Manton, Sales Director at 
Tottenham Court Road on 01-636 5560. 
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Practical Computing Back Issues 


If you are interested in microcomputers you will want 


to read the Practical Computing reviews of the October 1978 January 1979 

: c : . Review !: Commodore Pet !. Review 2: Review: Nascom |. Convert an [BM 
machines In which you are interested. Each month VDUs - Computer Workshop CT-64 typewriter into a terminal Part |. In-car 
Practical Computing camies at least one hands-on test aes Engineering ACT-1 Musicona  computing-Petin the Panther DeVille 
of a popular microcomputer for use in business, the pe me hain alia ME Wk le alll 


home, schools and colleges. Each review contains the 
kind of information you need-technical data and 
unbiased cnitical comment on the strengths and 


weaknesses of each system. 
Each issue is packed with essential reading on 
microcomputers, including all our regular monthly 


November 1978 

Review: Tandy TRS-80 Projects for KIM 
Pet goes to school. VAT accounting 
compiete program Part 2, Complete 
game program - Mastermind, Software 
Dynamics Basic compiler review 


February 1979 

Reviews: Cromemco Z-2D. Low-cost 
peripherals: Systems for estate agents 
and doctors: A £1000 payroll system. IBM 
typewriter conversion Part 2: Complete 
game program ~ Warlock Waren 


features: Book and cassette reviews; Glossary of 
computer terminology; Computabits; Pet Corner 
(February onwards); Apple Pie (May onwards); Tandy 


Forum (March onwards), senalised J/IJustrating Basic December 1978 March 1979 
(October 1978 onwards), Review: Research Machines 3802 Review: Single-board computers for less 
. - ‘ : Choosing your first computer. ITT inter- than £50 Low-cost stock-control systems 
All this makes Practical Computing the invaluable view. Complete games tains j IBM typewriter conversion Part 3 New 
source for the whys, wherefores, hows, ifs and buts of eee emerihly columns Tenay Forum! Complete 


A microcomputerised reservation system. game program-NIM 


microcomputing. 


Compating Miatory 
19 sel 


Goring on-lew 
with Pet 


Chuosag your 
iret computes 
agin: page swicle 


jereeey' u We review: 2 t ™ 
ie le s we 
Ceserel 3S poevees i j ’ 
é Ohio Superboard U be 

5 whe, a ” 
April 1979 May 1979 June 1979 July 1979 
Review: North Star Horizon Gus:ness Reviews: Exidy Sorcerer. Science of Reviews; Compucolor II. Ohio Super Reviews: AIM-65. SOL-20 Choosing your 
accounting systems. Apple II design story Cambridge Mk 14, Printers for less than board II. Low-cost word-processing first computer. Interfacing Pet witha 
Part |. Computerised school meais £1000. Order processing/invoicing Computing in a pharmacy. Designing a mainframe. Nascom story Designing a 
Finance fcr school computing. Bu:ld your packages. Retire with your computer small business application Part | small business application Part 2 
own frequency meter. Star Trek game Apple Il design story Part 2. Slalom game Computer v Brain; Zombie game Biorhythms program 


Faalt diagnosis 


Review 
Ralx Black Box 


Frogrammer 
of the Year 


August 1979 September 1979 October 1979 


November 1979 
‘Reviews: Pet |] KIM Pros and cons of Reviews: Powerhouse 2. Acorn. Anadex Reviews: Disc systems for Pet, Apple II Reviews: Rair Black Box and TECS 
PASCAL Microcomputer user groups and Heathkit printers Artificial mtell- and Tandy; Build an electronic score- Teletext computer, Computers for the 
Designing a small business application igence; Buiid your own joystick. Computer board; Inside Speak & Spell; radio amateur, Learning programs; 
Part 3. Interfacing Pet with a mainfiame scerie in the North-West; Mathematics on [Introduction to LISP: Inside Preste}. The self-testing chip: Financial 
Part 2, Life game program a Pet: Self-teaching games program modelling. 


Only the above issues are still available. To keep your copies of Practical Computing in good condition and convenient for reference you will need a special 
binder. In blue, with Practica! Computing in silver-style lettering on the spine, each holds twelve issues comfortably. Fill in the coupon opposite and return it 
with your remittance to Practical Computing, Room 125, Dorset House, Stamford Street, London SE] 9LU. 


PRACTICAL COMPUTING December 1979 135 


INTRODUCTORY COURSES 
MICROPROCESSORS 


@ Three day course near 
London (non-residential) 
@ Small groups only 


@ HANDS-ON experience 
(Rockwell 6500* based 
AIM65) 


@ Display and Printer output 

~ (takeyourprogram home) 

@ Comprehensive course 

material 

Information and _ booking: 
MICROSYSTEMS 
CONSULTANTS 

LIMITED 
P.O. Box 65, Camberley, 

Surrey GU15 10N 

Tel: Camberley (0276) 27417 


*used in Pet, Kim, Apple, Sym 1 
Ohio-Superboard 
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IF YOU NEED.. 


HIGH SPEED CASSETTE 
PROGRAMME DUPLICATION 
AND THE SUPPLY OF TOP 


QUALITY CASSETTES ... 


Why not ring us on 01-399 2476/7 and let us 
quote you for your next requirements. 


MEDIATAPE LIMITED, 29a Tolworth 
Park Road, Surbiton, Surrey. 
OL-399 2476/7 


® Circle No. 206 


EXIDY 
SORCERER 


in the 


MIDLANDS 
contact 
Midiand Microcomputers 
Nottingham (0602) 298281 
for all your hardware and 
software requirements 


* Circle No. 207 


Q-Com Electronics Ltd., 


169, Black Haynes Rd., Selly Oak, 
Birmingham B29 4RE Tel: 021-643 1945 
Peripheral suppliers for the 
Commodore PET 
Plessey Memories 32K only: 
PENITE £289 
(NPST £249 
1EEE-488 Serial Output Interface 


Self-powered 


£110 
Non-powered, non-addressabie £76 
Termirals:— Televideo TVI912 VDU £5696 
DEC LA36 £925 
DEC LA36 with IEEE Interface £995 
SAE for full detalls. 
TERMS: All prices plus VAT. All orders cash with 
order, carrlage extra. 90 days warranty on all 
goods. Visitors by appointment only please. 
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the Pet 


Possum on 


This is part two of the article on the Possum system to turn the Pet into an 


aid for the disabled. 


IN PART ONE we went into some detail 
about the design of a microprocessor- 
based aid for the disabled. In addition to 
some photographs from a Commodore 
Pet screen of the program in operation, a 
listing of part of the code, complete in 
itself, was presented. 

At the same time it was promised that in 
part two the remainder of the program 
would be given, along with fuller 
documentation and information about the 
design of the program. This includes the 
listings of two subsystems, first the ‘User’ 
system, which allows control of external 
electrical equipment — a lamp, television, 
radio or even an automatic tea-maker. 

Second, a ‘Help’ system, which will 
provide information about the whole 
system and about how to use it to the best 
effect. Anyone reasonably knowledgeable 
about computer equipment should have 
little difficulty with this system; once the 
switch was placed in their hands it was 
only minutes before most of the people 
who were invited to try the program were 
busy constructing text in the buffer area at 
the top of the screen. 

Once prompted to try the various 
‘Functions’ boxes at the bottom of the 


Table One — The variables used in the 
program, their use and the meanings of 
some of the values they may assume. 


ED Special edit mode flag; would be used 
for adding and deleting text from the 
middle of A& (not implemented). 


FM 

HP Help mode flag. Normally zero, if |, 
‘select any box for help’, if 2, jump 
to help routines. 

1, J. K, L Loop counters. 

i] Used to calculate which variable or 
function has been chosen from the 

a values of various loop counters. 

M Frame flag, 0 for text mode, | for 
programming mode (see DAS and 
TAS). 

MC File channel number for 1/0 to 
second microprocessor (6). 

NV If greater than zero, then in variable 
delete mode. 

PD Cursor down speed (70). 

PQ Cursor across speed (50). 

PR File channel number for 1/0 to 
princer (5). 

SS Used to calculate selected function 
from loop counter values. 

TV 

UC if zero, convert letters being added 


to the buffer into lower-case; if one, 
leave upper- and lower-case letters 
unaffected — text is stored in upper- 
case; if three, the next letter only is 
set to upper-case for SENT. 

UP User port address (59471). 


Ux Value to be ANDed with UP to leave, 
input switch status (128). 
VN Number of variables currently'defined | 


— in use, out of a possible 21. 


screen, good familiarity with the whole 
set-up was soon achieved. Initially, 
frequent reference to the ‘Help’ box was 
made, a practice which soon fell into 
disuse as the relatively self-evident effects 
of most selections became apparent. 
While the program was being tested, a 
simple lever-type microswitch was 
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connected to channel seven of the user 
port to provide the interface. Most of us 
found that the air-pressure switches 
usually supplied to the disabled required 
somewhat more skill in use, due to the 
delays in their operation. 


For those less used to electronic and 
computerised equipment, a longer period 
of introduction and familiarisation will 
almost certainly be necessary. In any case, 
the ‘Help’ system allows this process to 
continue in a more relaxed manner. 

‘The program is a fairly complex piece 
of code, nearly 500 lines long, and anyqne 
who intends to use it will almost certainly 
wish to modify it to personal 
requirements. If the individual is not 
interested in computing, the 
‘Programming’ frame could be omitted. 

To facilitate modification and to assist 
anyone trying to understand and follow 
the coding, a series of tables, one to five, 
has beén drawn-up. Table one shows the 
use of the 20 or so numeric variables 
included in the program. Most are either 
flags to indicate the status of some aspect 


of the program execution — HP, the 
‘Help’ flag, M the ‘frame’ flag, or UC the 
‘upper/lower-case’ flag —- or counter 


variables in FOR loops used to initialise, 
access or modify arrays and step the 
cursor across the screen (I,J,K and L), or 
to act as time delays — PD and PQ. 
Some are program constants, needed to 
increase speed. Basic variables are 
accessed more rapidly than constants can 
be converted and then used — such as UX 
and UP. Other constants are chosen for 
convenience, such as MC and PR. In 
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Table Two — The string arrays, their use 
and dimensions. 


DAS(M,9,6) Contains ail the fixed letters and 
words as they will be displayed on. 
the screen directly below the 
‘HOME’ location. Each of the 70 
strings is five characters long — 
padded-out with spaces — formed 
into a 10 x 7 matrix, the second 
and third dimensions of the array. 
M specifies the ‘frame’, zero for 
text, letters and words and one 
for programming in Basic. 
Contains the function name 
strings to be displayed on the 
screen in a 3 x 7 matrix, zero to 
two down and zero Co six across. 
Stores the first four characters of 
each of the 21 variables to be 
displayed on the screen; they are 
always padded out to five spaces. 
A currently-unused variable 
location will contain five spaces. 
Contains the actual strings which 
will be added to the buffer and 
then printed corresponding to the 
representations stored in DAS. 
Contains the actual variable strings 
which will be added to the buffer 
when a particular variable is 
selected. They correspond to the 
display representations stored in 
DV5. A currently-unused location 
in TVS is set to the empty null 
string 


DF8(2,6) 


" DVS(20) 


TAS(M,9,6) 


TV$(20) 


(continued from previous page) 


those cases, changing a single statement 
will re-define all instances of a particular 
channel number. : 

Table two shows the five string arrays 
which hold all the information appearing 
on the screen. DAS and TAS form a pair; 
the first contains what is displayed on the 
screen in the 70 boxes, and the second 
contains what will be added to the buffer 
~— and they may or may not be the same. 

In the present example both frames — 
‘text’ and ‘programming’ — follow the 
same format; the second and third 
dimensions are the rows and columns of 
the display. The first dimension is 
controlled by the M flag. If it is zero, any 
reference to an element is from the ‘Text’ 
set; if M is one then it comes from the 
‘programming’ set. So, throughout the 
program, there are no special cases to 
worry about — set the flag and all the 


Tabie Three — The strings used in the 
program, their use and meaning. 


AS Current contents of the text buffer: 
may be added to, deleted from and 
printed finally to the external printer 
or the second microprocessor. 
Appears at top of screen. 

FLS Set to a number of spaces equivalent 
to the length of text deleted with 
DELC and DELW; used to tidy up the 
text buffer area after an edit 
function. 

N5 Character or string just selected; to 
be added to the text buffer AS. 

NBS Used as temporary character and 
string storage at various points in the 
program. 

Ys Middle part of buffer string if it is 
being edited by ED type commands — 
not implemented. 

r4) End part of buffer string if being 
edited with an ED type editor 
command — not implemented. 
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code is the same. In a similar manner, 
DV is the outward representation of the 
contents of TV%: the values the variable 
Strings have been assigned. 

They are stored as a vector — one 
dimensional array — even though they are 
displayed in a rectangle of three by seven. 
The first row is elements zero to six, the 
second seven to 13, and the third 14 to 20. 
DFS is the two-dimensional array 
containing the names of the functions 
which will appear on the screen. Unlike 


eg SEES’ ESS a2 Burren” STRING ‘SNC’ 


Ee - ON/OFF TO RETURN 


gADYV 
BSHOM S 


1 
2 
4 
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DAS and DV§%, there is no equivalent 
array for output strings, as each function 
has a small program segment which 
effects the action requested when a 
‘function’ box is selected. 

Table three shows the various string 
variables used in the program. Most are 
concerned with ‘housekeeping’, and some 
are not used, although their presence 
makes certain improvements to the text 
buffer editing facilities much easier. A% is 
by far the most important of the strings, 
since it is the buffer string which is added 
to by selecting any ‘text’, ‘programming’ 
or ‘variable’ box, and modified, printed 
or sent to the second microprocessor with 
the ‘function’ boxes. 

It is displayed normally at the top of the 
screen and if for any reason the screen 
must be changed temporarily, such as 
going to the USER frame, or printing 
some HELP information, it must be 
restored unchanged when you return to 
the more usual mode. 

Tables four and five show some of the 
more significant points and areas of code. 
Because of the length of the program, it is 
not possible ‘to give full flow charts. 
Instead, table four will permit anyone 
wanting to know how it works to locate 
major portions of the program text, and 
table five shows where all the code specific 
to the functions is to be found. 

Locations in table four which are 
underlined are those which have special 
significance. All the tables should be used 
in conjunction with the program listings, 
those given last month and those in this 
issue. 

Starting at the beginning of last 
month’s listings — this month’s can be 
added to the end — only four statements 
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If you want 
AR: 


... 32K PET oran 
Anadex printer... 


or books, discs, 
paper, games, 
magazines, or H.P. 
calculators... 


... Or accessories 


. . . Mains-borne inter- 
ference suppressor — 
plug-in — no wiring — for 
£19 incl. VAT and post... 
... drop in we’re right by 
St. James’s Park tube. 


Logic Box, 31 Palmer St., 
Westminster, SW1. 
Open Mon.-Fri 9.30-5.30 
Tel: 222 1122 


also at Planer Bldg. Windmill Rd, 
Sunbury, Middx. 
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B&B Consultants 


‘THE CONSULTANTS FOR THE 
NORTH WEST 


Wish their clients, old and new, 
a very Merry Christmas 


“You can rent me fer 10 pence an hour” 
For further details please contact 


B&B CONSULTANTS 


124 Newport Street, 
Bolton, Lancs. 

Or Telephone: Bolton 
(0204) 26644 


At: 


© Circle No, 210 


APPLE & PET 
IN 
DUBLIN 


¢ Come and see these fine computers 
in our new showrooms. 
e Try them and discuss your require- 
ments. 

Sensible Software for Apple 
¢ Invoicing/Debtors’ Ledger 
¢ Financial Modelling. 
¢ Shape maker 
¢ Educational systems; maths; physics; 
commerce. 


SOFTECH LTD 
51 Lower Camden Street, 
Dublin 2 
Tel: 01-976279 
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ELECTRONIC 
TECHNICIANS 


Grades 3 and 4 required to assist 
in the construction, modification 
and maintenance of electronic 
equipment for use in teaching 
and research carried out in the 
Psychology Dept. of U.C.L. The 
work is varied and interesting and 
covers a wide range of analogue 


and digital techniques. ONC, C. 
& G. or equivalent required. The 
Grade 3 technician could have an 
electrical/mechanical back- 
ground. Salary in range grade 4: 
£3432-3950. Grade 3: £3122- 


3553 plus £524 London 
Weighting (under review). 
Application form from 
Personnel Officer (Technical 
Staff CK3) University College 
London, Gower St., London 
WC1E 6BT 


user port 


(— -~— (ornweums| 


Figure |. Connections for Pet user port. 


(continued from previous page) 

have to be altered within last month’s 
code to add both the USER frame and the 
HELP sub-system. The first few 
statements are concerned with setting-up 
the system. 

First, the input/output lines of the user 
port are set so that bit seven is an input to 
which the switch will be connected; all the 
rest are outputs. As a convention, all 
Outputs will be active-low, which means 
that a device is ON if that output is at a 
low logic level, and OFF if it is high. 

That is because the I/0 port defaults to 
a logic high whenever the Pet is re-set. 
Figure 1 shows the connections. The 
second line of code sets the Pet character 


Table Four — Major code blocks in the 
program. Important addresses are 
undertined; see table five for more detailed 
information about the addresses of the 
code for the functions and their 
descriptions within the HELP sub-system. 


1-9 System set-up. 
10-99 Data areas. 

1000 Program start, use RUN. 
1000-1220 Read data into DFS, DAS, TAS, 
DVS and TVS. 

(700-1720 Initialise variables. 

2000 Change frame re-start, display 
new contents on the screen. 

2000-2160 Print screenful. 

3000 Add new text to buffer and 
continue. 

3000-3199 Heip?/string too long?/upper- 
case?, add new string to buffer. 

3200 . Home, wait for switch. 

3200-3230 Set-up HOME, wait for switch. 

3240-3310 Move cursor down screen. 

3400-3510 Move cursor across text area. 

3600-3690 Move cursor across variables 
area. 

3800-3880 Move cursor across functions 
area. 

4000-4040 Function Jump table. 

4100-8110 Functions code. 

10000-10000 No help message (not used in 


HE!.P version). 
Subroutines. Including set 
UCILC and ciear buffer area. 


20000-22040 


30000-31710 USER frame sub-system. 

40000-49060 HELP sub-system. 

40000-40070 Help with letters and text. 

42000-42090 Help with variables. 

44000-47000 Help with functions, jump table 
at 44010. 

49000 Wait for ON/OFF to return to 


3000, from HELP. 


Out 


Out Out Out Out 


D 

» 

ior 

fe) 

Ss S 
ul uj 

is ist 
Zz 2 


generator ROM to display upper- and 
lower-case letters rather than upper-case 
and graphics. The third statement defines 
the printer to be channel five on the IEEE 
port communications system and the 
second microprocessor to be channel six. 

The next section, lines 10 to 999, are the 
data areas which contain all the strings to 
appear on the screen and all to which they 
will correspond, as in table two. The 
functions first; note how each of the 21 
Strings is exactly five characters’ long. 
Next, the display portion of the text 
frame, followed by the strings. Next 
comes the display and strings for the 
programming mode. If one wished to add 
another mode, perhaps utilising the Pet 
graphics capabilities, in conjunction with 
the Commodore 2020 printer, a third, or 
fourth frame could be added by including 
further data statements after 590 and 
before 1000. 

Between 1000 and 1220 the program 
reads in these data areas: first DFS, then 
the ‘text’ frame DAS (O,J,K) and TAS 
(O,J,K), followed by DAS (1,J,K) and 
TAS (1,J,K) the second time around the 
outer loop; 1170 and 1190 are two special 
cases. 

Because it is impossible to read in the 
double-quote symbol ‘‘*’ the two elements 
— One in the ‘text’ and the other in the 
‘programming’ frame which must contain 
this character — are set to CHR§ (34), 
which is equivalent. The variable arrays 
are cleared, the display array to five 
spaces and the actual to the null string. 
Finally, in this section, some of the integer 
variables are initialised. 

The code between 2000 and 3000 prints- 
out the ‘text’ frame on the screen if M is 
zero, as it is at the beginning of a program 
run, 

The start of the main action loop is 
3000. It is between 300 and 3200 that any 
additions to the buffer are made. It also 
checks to see if the HELP function box 
has just been selected, in which case HP 
will equal one — normally it would be 
zero. When HP is one the message 
“*ADVICE SELECT ANY BOX FOR 
HELP”’ is shown in the appropriate place 
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(see figure 1) and HP is set to two. 
‘When a box is selected next time, control 


BY SELECTING VARIABLE “comm ’ THEN 


Teo THE BGR FER? 4 
SADVICE - ON/OFF TO RETURN 
8HOM 

S A ‘ 


Ht PAE DO - 


SVARIABLES ; 
vi Dear Sir, Mada Than yo 
comm inst plea toda su 
in 
Func?! N 


‘bet BERS hag REY 


will jump into the Help subsystem and 
nothing else will happen. 

Statements 3040 and 3050 check that 
the combined length of the current buffer 
contenis and those to be added do not 
exceed the largest size which can be fitted 
into the buffer area, currently four lines 
or 160 characters. Printers usually have a 
width of between 72 and 120 positions and 
it might be more sensible to ijimit the 
buffer size to that of the printer. 

Moreover, the user will be unable to 
add anything to the buffer until 
something has been deleted, or the 
contents of the buffer have been 
transferred to a printer or similar device. 
This condition is heralded by the advice 
line reading ‘‘*WARNING PRINT 
STRING — NOW’’. 

Statements 3070 to 3143 are concerned 
with checking the upper/lower-case flag 
and converting letters to lower-case if the 
LC function has been selected more 
recently than the UC one. To do this, each 
character to be added to the buffer is 
separated from the string N%, converted, 
if need be, by its ASCII value 


i 
2 
J 
x 
5 
4 

( 

C 
is 
PP 


fo 
Your 


Table Five — Addresses of the start of the 
code for each of the functions (column 
one), and their descriptions within the 
HELP sub-system (column two). 


Function Help 
sub-system 

LG 4100 45000 
SENT 4300 45100 
DELC 4500 45200 
DELW 4700 45300 
SPAREI 4900 45400 
SPARE2 5100 45500 
NL 5300 45600 
UC 5500 4$700 
PARA $700 45800 
SEND 5900 45900 
ESC 6100 46000 
+ VAR 6300 46100 

Cc 6500 46200 
SPARE3 6700 46300 
TEXT 6900 46400 
PROG 7100 46500 
USER 7300 46600 
HELP 7500 46700 
—VAR 7700 46800 
SPARE4 7900 46900 
DEL 8100 47000 


three, the next letter only is set to be a 
appropriately and then added to the 
buffer string AS. If UC had been set to 
capital; the value two in UC is only an 
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intermediate stage in this process. 

The ED flag would allow the user to 
edit the buffer in the middle, and not, as 
at present, only at the end. 

One character directly after the edit 
point would be reversed to show the 
current edit position (YS at statement 
3170), and then the remainder would be 
printed on the screen (23). 

To indicate that the program is ready to 
accept cursor control commands via the 


PRA THREE, RORCER TD VRE CRUPEER 


CE - ON/OFF TO RETURN 
L 


> 


om 
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~ SIMA IDOS 
a 


FOX LAZY WENT SEA 


BBE ARES va *© sex 


1 
b 
B 
2 
Sj 
+ 
i 
r 
[al 
A 


UMP DO 
EA~ OW 


switch input it reverses the ‘‘**HOME”’ 
message (also 3200). Statement 3205 waits 
by looping round to itself if the switch is 
pressed and then 3210 waits if the switch is 
released. In this way the program waits 
until the switch has been released before it 
will continue. 

This is particularly noticeable if the 
cursor is allowed to wrap round from the 
bottom or right-hand edge of the screen 
with no box having been selected. When 
the switch is pressed again it will clear the 
advice line (3215), to remove any 
redundant advice from the last cycle. 
Unless, of course, the HP, ED or NV 
flags are set, in which case the advice is 
still valid and useful (3212, 3213 and 
3214). 

Next the ‘‘**HOME”’ line is restored to 
its former, unreversed, self (3220). 
Statements 3240 to 3290 form a loop 
which counts down the 16 rows of boxes. 
For each row a pointer is printed in the 
five clear positions to the left of the row 
(3250) and it waits there for about half a 


second (3260-3265). If during that time 
the switch is released, the code jumps to 
3400. Otherwise the pointer is wiped-out 
(3270) and moves down to the next line — 
two to jump. over the tines 
‘“**V ARIABLES”’ and ‘‘*FUNCTIONS”’ 
(3280). If all 16 rows have been scanned 
and the switch has not been released it 

(continued on next page) 
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TRS80/SORCERER 
Software/Hardware/Servicing 


Complete Business System 
Estate Agent System 
Word Processing System 
Micropolts Osc Drives 
Modifications 
Lowercase TRS80 
Cassette Machine Audio 
Mains Stabilisation Kit 
232- Interface to Teletype 
TV Mod Sorcerer 
Printer Interrupt Mod Sorcerer 
Pound Mod Teletype 
Memory Upgrades 
Special Xmas Offer’ 
System Desk for TAS80 of Sorceser 
Games Cassette 
Games diskette 
6 Copies of SOURCE the Sorcerer mag 
Write for information to 
EMG 121, 30 Heathfield Rd, Croydon, 
Surrey 
or phone 01-688 0088 


e Circle No. 212 


Some people 
would give 
anything tohave 

_ your 
micro experience 


If you have solid experience on 
Intel 8080 or similar and are 
interested in contract work 
Richard Kaluzynski will putyou in 
touch with them. 


Knight Computer Services Limited, 
14 Old Park Lane, London WIY 4NL. 
Tel: 01-491 4706. 


Staff Services Division of BOC Datasolve Group 
and Gf a member of Computing Services 
Association 


WE PROGRAM MICROS 


*Occasionally for Ohios* 
*Periodically for Pets* 
* Also for Apples* 
S Software Services 
14 Herbert Street, Dublin 2, treland 
Tel: 765197 
© Circle No. 213 


INTELLIGENT 
ARTEFACTS 


S100 16K static RAM boards in 
stock 

— INCREDIBLE VALUE 
Z80 CPU cards 4MHZ 


£200 
£100 


We import direct from U.S.A. under- 
Cutting all competition on PETs, Ohio 
Scientific, S100 etc. 

Phone for prices: Arrington (022020) 689 


Intelligent Artefacts Ltd, 
Cambridge Road, 
Orwell, Nr Royston, Herts 
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SMG SOFTWARE 


For the business user 
All programs run on 8K Pet and include 
full instructions. Titles include hire 
purchase; rate book; VAT sales and input 
register (for new and second-hand 
goods). Stock book with others under 
development. 
For further details send SAE to: 
SMG Microcomputers 
Riphael Road Garage, 
Riphael Road, 
Gravesend, Kent 
Or Tel: Gravesend 57003 


® Circle No. 215 
KEEP YOUR 
(TRS-80) cooL 


.. .with a low-cost, 
quiet-running blower unit. 
Although designed for the 
TRS-80 it can be adapted 
for use on other micros. 


Price, inclusive of VAT, p +p 
£29.90. 


SAE for details 
Perlit Engineering 
Development Ltd, 
Balgay House, Inchture, 
Perthshire. 
Tel: (082-886) 242. 
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TRS-80 System 


All items stocked, Barclaycard, 
Access & American Express are 
welcome, or apply for your own 
RADIO SHACK Charge Card. 
U.K. Delivery by Securicor. 
Direct and Personal Exports. 


RADIO SHACK LTD. 
188 Broadhurst Gardens, 
London NW6 3AY. 


Tel: 


01-624 7174 Telex 23718 
® Circle No. 217 


NEW NEW NEW 
TRS-80 EXTENDED BASIC 
Cassette "bad and go” program, enables 
Keyboard debounce, USRO0-9, &H, &0, &D — 
(with variables), DEFUSRA, LINE INPUT, LINE 
INPUT **, MID $ {on left), INSTR and DEFFN. 
Allthis for £15 + 50p. postage. 
LEVEL || GAMES PACKS = £12 each + 50p. 
postage. 
PACK 1 Othello, Amaze (intricate graphic 
mazes solved by you or computer), shootout 
(animated quick draw game), Simon {with 
musical output). 
PACK 2 Startrek (real time graphic version), 
Hangman (over 600 words), Golf, Tic-tac-toe, 
PASSWORD CRACKER! 
Disk command program enables retrieval of 
password on any file (including SYS files). 
£12.50 + 50p. postage. 
CHEAP HARD COPY!!! 
Still a small number of Olivetti teletypes 
available at £250 each. TTY driver package £50. 
Send to:— Jake Commander, 305 
Brownfield Road, Shard End, 
Birmingham B34 7EA. 
Tel: (021) 747 6964 
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(continued from previous page) 

jumps back to 3200 to start again (3310). 
Three sections of code can move the 

cursor across the columns to select the 


|} individual box required, and they are all 


very similar — 3440 to 3510 for text, 3610 
to 3690 for variables and 3800 to 3880 for 
functions. In each case a loop will count 
across the columns zero to nine (3440, 
3620 and 3810). Each of the boxes in the 
row selected previously is reversed in turn 
(3450, 3620 and 3810). Then the program 
again enters a loop which checks 
continually the status of the switch (3460, 
3630 and 3830). If it has not been released 
the cursos is moved back five places and 
prints-out the box again in non-reversed 
form (3470, 3650 and 3840). 

If the switch was released, control 
jumps to code to tidy-up the box (3490, 
3670 and 3860). If the HP flag is set it is 
intercepted at this point and control 
jumps to locations within the Help sub- 
system — 40000 for text, 42000 for the 
variables and 44000 for help with the 
functions. 

The NV flag determines whether a 
variable is to be deleted; this is valid only 
if a variable box has been selected, in 
which case it would jump to 7740 from 
3690. Otherwise it will jump to 7720, 
which provides suitable advice (from 3505 
and 3875). For text (3510) and variable 
(3690) selections, the string selected will be 
placed normally in N$ and then added to 
AS at 3000. 

When a function box is selected a 
computer GOTO (ON — GOTO —-) is 


used to jump to the relevant piece of code. 
Table five shows where the code for each 
of the functions is to be found. In all cases 
it is fairly straightforward. 

When the switch is pressed the asterisk 


Listing |. The user-frame subsystem. 


7300 REM USER 
7310 GOTO30000 


MOTE 


moves down each option in turn. A 
particular option is selected by releasing | 


the switch as the asterisk waits by it. The 


speed of movement is the same as for 
normal row selection in the other modes. 

As with the functions, a computed 
GOTO jump table is used to translate the 
number of times the asterisk moved into 
the desired effect. By using the logical 
AND and OR operators in this Basic, 
individual bits on the user port may be set 
or cleared without affecting any of the 
others — figure 1. 

The return option jumps to 2000 and 
since M has not been changed the screen is 
restored exactly as it was Before the USER 
frame was called. 

The HELP sub-system at 40000 
onwards is divided into three sections. 
The first, from 40000 to 40070, prints 
both a text box and also what will be 
added to the buffer by selecting that box 
(photograph two). From 42000 to 42090 it 
prints the contents of any of the variable 
locations (photograph three). 

Photograph five shows two. air- 
pressure-activated switches. The one of 
the left is a pressure regulator switch from 
a washing machine. It requires only a light 
pressure and has three changeover switch 
contacts, each Operating at slightly 
different pressure. 

The dual-level pressure switch on the 
right is marketed by RS Components 
(316-951) and is constructed from a pair 
of standard micro-switches operated by a 
small rubber balloon connected to the air 
inlet. 

It would be possible to control the | 
speed at which the cursor moved by wiring 
the multi-pressure switches to unused 
channels on the user port (5 and 6). 

In cases where the user still has some 
movement, photograph six shows a joy- 
stick-type switch and some of the ‘gates’ 
which can be used to constrain the direc- 
tions the switch can be moved (RS Com- 
ponents (337-352). 

An increase in typing speed could be 
expected with this type of input. The 
program would require considerable 
modification, particularly around the 
3200 to 3880 area, and such decisions as to 
how the cursor will wrap round and if all | 
eight directions will be allowed would 
have to be considered. 


REATIY . 

30000 REM USER FRAME 
30010 FRINT"AS *kx SELECT FUNCTION *xx" 
30020 PRINT 

30030 PRINT" T.V. ON" 
30040 FRINT' T.V. OFF” 
Soeao PRINT". F.B.E. i” 
SGOOCO PRINT" HeRTC. 2° 
BOO7O FRINT® LDL. 7.0." 
30080 PRINT’ KADIO ON" 
30090 FRINT" RADIO OFF" 
30100 FRINT* |AMF ON" 
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30110 
30120 
30130 
30140 
30150 
30160 
30170 
30180 
30190 
30200 
30210 
30220 
30230 
%OZAO 
30250 
20260 
30270 
30280 

_ 30290 
$0300 
30310 
3032 
30330 
30400 
20410 
30420 


FRINT*’ LAMP OFF” 

PRINT" TIOWN FASTER" 

FRINT’ TOWN SLOWER" 

FRINT* ACROSS FASTER" 

FRINT" ACROSS SLOWER" 

FRINT' RETURN" 

PRENT "S40" x"; 

IF CPEEKCUPD AND UX)=0 GOTO 30180 
TFCRPEEK CUP) AND UX) GOTO 30190 
FRINT*€ ©"; 

FOR I=1 TO 14 

PRINT "40k"; 

FOR J=1 TO FI 

IF(PEEKCUP AND UX) GOTO 30500 
NEXT J 

PRINT" ® ©"; 

NEXT I 

Fare ee 

GOTO 30170 

REN Se 5 

IF 157 GOTO 30330 


ON I GOTO 30400, 30500, 30600, 40700, 30800, 30900, 41000 
GN T-? GOTO 31100, 31200, 313500, 31400, 31500, 31400, 31700 


REM TURN TV ON 
FORE UF PEEK CUP AND 251 
GOTO 30400 


POWER 
SUPPLIES 


FOR SYSTEM 64K EXPANSION 


BIAS 1 for general micro use 


+5v at 10amps + 12v at 2amps 
—5v at lamp KIT £42.50 


BIAS 3 for S100 systems 


+8V at 10amps 
+ 18V at 3.5amps KIT £40.20 


Over Voltage Protection — optional 
B1 — £12; B3-— £9 


HEAVY ALLOY CASE 150 x 150 x 200 


includes switches, connectors, predrilled £12 


30500 REM TURN TY OFF Assembled & Guaranteed add £15 
30510 FOKE UFL FEEKCURFDOR 4 

40520 GOTO 30170 Mail order to: TOOTING COMPUTING 
30600 REM BBCI p&p 157 ROBINSON ROAD 
30610 FOKE UP. PEEKCUPFOR 3 £3.50 LONDON SW17 

30620 GOTO30170 Prices excluding VAT. 

30700 REM BRC? 

30710 FOKE UF, (PEEK CUF) ORS) ANDIZS4 Tel: 01-543 1398 

30720 GOTO30170 

30800 REM ITV slat 

30810 FOKE UF. (PEEK CURD ORS) ANIZ53 eigleie 2 
30820 GOTO30170 CASH & CARRY 


SOP700 
30910 
50920 
31000 
31019 
31020 


REM RADIO ON 

POKE UP, PEEK CUP ANDZ47 
GOTO30170 

REM RADIO OFF 

FOKE UF. PEEK CUFOORS 
GOTO30170 


* PET 2001 8K & 32K 

"PET Serial Interfaces 

* PET Parallel Intertaces 

* PLESSEY 24(32)K Memory 

*“ CENTRONICS 779 Printers 

Also some ex-demo/hire units available. 


$1100 REM LAMF ON P 

: De. . - (with full warranty). 

31110 FOKE UF. FEEK(UPAND239 

%1170 GOT030170 Phone John Handy, 042 050 374. 

31200 REM LANF OFF ¢ Circle No. 220 


31210 
oned 

31300 
31310 
41320 


FOKE UF. PEEK CUP OORI6 
GOT030170 

REM DOWN FASTER 

FOSPiu-1O:0F PUC3SO° THEN Fie 30 
GOTO30170 


Philips 
Mini Digital 
Cassette Recorder 


31400 REM DOWN SLOWER 

31410 FD=FL+10 

31420 GOTO030170 UP TO 128K SERIAL MEMORY 
31500 REM ACROSS FASTER 

31510 FQ=FQ-10:1F FQC30 THEN FQ=30 HIGH SPEED — LOW COST 
31520 GOTO30170 


SPECIFICALLY DESIGNED 


31600 REM ACKOSS SLOWER 

31610 FQ=FQt10 eee 
41620 GOTO30170 TE 

31700 REM RETURN READ, WRITE, IDLE, 
31710 GOTUZO00 FORWARD AND REVERSE 
REATIY FACILITIES 


Listing 2. The help subsystem. 


3500 T 
READY 
3680 T 
READY 
3880 1 
READY 
40000 
40010 
40020 


FHP + 2G0TIAGOOG 
FHF =260T042000 
FHF =260T044000 
REM HELF WiTH LETTERS 


GOSUR 20900 
FRINT*“SEY SELECTING ’*; DAS (M, I. Jd 


IDEAL TO INTERFACE TO 
YOUR MICRO 


£95 EA. + VAT (£1.50 FOR 
etal 


CIUIRIRIAIH] conronents 


79 Crowland Rd. Hartlepool Cleveland. 


40030 IF LEN(TAS(M, I, J))=OTHEN FRINT'’ NOTHING" 
40040 IF LEN(TA$¢M,I,J))=1THEN FRINT'’ THE CHARACTER 7°; TAS(M.I,J)5°7" TS 242JN. Phone 0429 / 871900 


(continued on next page) e Circle No. 221 
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40050 IF LEN(TAS(M,1,J))31THEN PRINT'’ THE STRING ’*sTASCH, 1, Ji "7" 
40060 PRINT**QIS ALLIED TO THE BUFFER. * 
40070 GOTO49000 
42000 REM HELP WITH VARIABLES 

FTWAR 42010 GOSUR 20900:FRINT'*S’; 
SO Meeincee ci 42020 IF LEN(TV$(II&K7+J))30 THEN 42040 

42030 PRINT*THIS VARIABLE (*; JI¥7+J;°) IS EMPTY: * 

; . 42040 PRINT*AQSEE +VAR ANID -VAR. * 
A Senior BASIC programmer with 42050 GOTD49000 


proven experience of programming 42060 FRINT*HY SELECTING VARIABLE '"; DVSCIIX7+J);"% THEN* 


MICROS. 42070 PRINT*4Q’*) TVS(IIK74+5)5"% IS ADDED 
Initial tasks will involve writing 42080 FRINT"TO THE BUFFER. * 
oa ego tor tenner ee poiat 4 ere wnaw FUNCT IONS 
ene sl t | d 44005 GOSUH 20900:FPRINT**S') 
post offers a top salary an 44010 IF $S>7 GOTO 44030 . 
a challenging opportunity with 44020 ON SS GOTO45000, 45100, 45200, 45300, 45400, 45500, 454600 
prospects leading to a junior part- 44030 IF SS>14 GOTO 44050 
nership for the right person. 44040 ON SS-7 GOTO 45700, 45800, 45900, 46000, 46100, 46200, 46300 
Applicants of either sex please write 44050 ON S8-14 GOTO 46400, 44500, 46600, 46700, 46800, 446900, 47000 
enclosing a detailed CV to: — 45000 PRINT'4R LC “RK FOLLOWING LETTERS WILL BE LOWER" 
“a8 : 45010 PRINT"*QCASE. ALSO SEE ’ Uc ’.* 
Dennis Mimmack 45020 GOT049000 
DENMAC BUSINESS SYSTEMS 45100 PRINT"“RSENT “R END! OF SENTENCE, AlbS A FULL" 
52 Boreham Holt, 45110 PRINT*AQSTOP AND THREE SFACES TO THE BUFFER" 
Elstree 45120 PRINT°AND) MAKES THE NEXT LETTER A CAPITAL. * 
Herts, 45130 GOTN49000 
3 45200 FRINT'SRDELC “4k ELETES THE MOST RECENT" 
45210 PRINT°SQCHARACTER IN BUFFER. " 
45220 GOTO49000 
COMPUTECH FOR 45300 PRINT'“SRIIELW “RK DELETES THE MOST RECENT WORD" 
45310 FRINT**QIN THE BUFFER, NOT INCLUDING SPACES. " 
APPLE SYSTEM. 45320 G0T049000 
APPLICATIONS 45400 FPRINT*NOT DEFINED - COLE AT 4900" 
45410 GOTO49000 
SOFTWARE 45500 FRINT*NOT DEFINED - COME AT 5100" 
45510 GOT049000 
Professional business software packages 45600 PRINT’SR NL “R NEWLINE ON PRINTER, [OES NOT" 
now available are turnkey systems with 45610 PRINT*“GAFFECT BUFFER. ° 
comprehensive manuals, built-in validity 45620 GOTO49000 
checks, interactive enquiry facilities, user 45700 PRINT'SR UC “Rk FOLLOWING LETTERS WILL BE" 
options, satisfying accountancy, Inland ‘45710 FRINT*SQUFFER CASE - ALSO SEE ’ LC ’." 
Revenue and Customs and Excise 45720 GOTO049000 
requirements on diskette with DOS 3.2 45800 FRINT'“RFARA “RK END OF PARAGRAPH, PRINTS® 
and space utility, 45810 PRINT*SQBUFFER, THREE NEWLINES, ANI SETS* 
; . a 45820 PRINT*BUFFER TO THREE SPACES. " 
Not adaptations, written specifically as } 45830 GOTO49000 
packages for the Apple System applications 45900 PRINT*ARSENLI “R PRINTS CONTENTS OF HUFFER, " 
software from £295 ea. 45910 FRINT*4QERASES BUFFER AND TAKES A NEWLINE. * 
45920 GOTO49000 
COMPUTECH SYSTEMS 46000 FRINT*ARESC “R SENIG BUFFER TO 2NI. MICRO,” 
168 Finchley Road, London, NW3 46010 PRINT*’*QAND ESCAPE CHARACTER. * 
46020 GOTO049000 
6HP. Tel: 01-794 0202. 46100 FRINT'AR+VAR “RK SAVES THE CONTENTS OF THE BUFFER" 
Dealer enquiries welcome. 46110 PRINT"“QIN THE NEXT FREE VARIABLE LOCATION. * 


46120 FPRINT*SHOWS FIRST FOUR CHARACTERS. ° 
e Circle No. 222 46140 G0T049000 
46200 FPRINT*“R “C “R SENDS CONTROL C (ASCII(3)) TO" 


46210 FRINT'AQTHE 2@NI!. MICRO, ACTS AS A BREAK IN." 
ee ae 8K £450, 16K £535, 46220 GOT049000 
: 46300 PRINT*NOT DEFINED - CONE AT 6700" 
Delivery ex-stock to three weeks. 46310 GOT049000 
Also PET peripherals. 46400 FRINT'ARTEXT 4k GOTO TEXT MOLE, DISFLAYS ASCII" 
: 46410 PRINT*AQCHARACTER SET AND A SELECTION OF” 
CHALLENGER-1 £300 complete with 46420 PRINT'FREQUENTLY USEL! WORDS. ° 
RF convertor. Also CHALLENGER-2 46430 GOT049000 
range TI 99/4 £690. 46500 FRINT'*RFROG “4K PROGRAMMING MODE, DISPLAYS CHAR-" 
46510 FRINT*“QACTERS AND WORDS USED IN BASIC. SETS" 
pikes hard elidel aa enema 46520 PRINT*UC, VARIABLES MAY BE DEFINED IN TEXT. * 
S i Reaniaigs one Sioa Oe 46540 G0T049000 
BULLY STATIC acsembl 4 Need 46600 PRINT*SRUSER “R USE TO CONTROL EXTERNAL" 
£150 assembled and teste: 46610 PRINT*4QEQUIFMENT (T.V., RADIO ETC.) ANII* 
. 46620 PRINT*ALTER CURSOR SCAN SFEED. * 
Complete S100 system with Cromemco 46630 GOT049000 
SCC, North Star double-density 32K 46700 FRINT'SRHELF 4R A HELF SYSTEM. USE AT FIRST FOR* 
memory £1,300. 46710 PRINT*AQGENERAL INFORMATION, THEN TO CHECK’ 
46720 FRINT'CONENTS OF VARIABLES - HELP/VARAIELE. " 
Also other S100 products. 44730 GOTO49000 
: ‘ 46800 FRINT'AR-VAR “R REMOVES SELECTED VARIABLE ANI" 
We import direct from U.S.A. and our 46810 FRINT'AQSHIFTS REMAINING ONES TO FILL SFACE. * 
own modification as necessary. 46820 GOT049000 
Full technical support. Write or call for 46900 FRINT'NOT DEFINED ~ COLE AT 7700° 
prices. 46910 GOT049000 
47000 FPRINT*"4RDEL AR CLEARS BUFFER ~ NO OTHER EFFECT. " 
INTELLIGENT ARTEFACTS 49000 PRINT*ASAQ*Q*Q4QKALVICE - ON/OFF TO RETURN ~ "; 
Cambridge Road, 49010 IF(PEEK(UF) AND UX)=0 GOTO 49010 
Orwell, 49020 IFC FEEK(UP)ANTD UX) GOTO49020 
Royston, Herts. 49030 GOSIJR 20900 
Tel: Arrington 689 49040 PRINT *ASAQ*R*Q*QKALVICE - O.K. *; 
49050 HP=0 
: 49060 GOTO 3000 
* Circle No. 223 | jzcany. Q 
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BUYERS’ 


The Buyers’ Guide is a summary of low-cost 
computers available in this country. It appears 

each month; we add new computers and 

amend existing information, as required, to 

keep it up-to-date. Systems are listed by manufacturer. 


ACORN COMPUTERS 

Acorn, Single Eurocard-sized microcomputer with 6520 processor, 
IKB RAM, 16-way I/O. Max size; a second Eurocard adds hex keypad 
and CUTS cassette interface. Monitor and machine-code prog- 
ramming now. Basic and disc operating syslem in the future. “Highly 
cost-effective basis for a computer or an industrial development 


system”. Available from Acorn (0223) 312772 or Microdigita! (051) 
236 0707. 


APPLE COMPUTERS — 


Apple II. Min size: 16K memory; 8K ROM; keyboard; monitors; mini 
assembler; colour graphics; Pal card; RF modulator; games; paddles 
and speakers; 4 demo cassettes. Max size; Expandable to 48K 
memory; floppy discs and printers are now available. Two versions of 
Basic, PASCAL; Assembler; games; business packages. An American 
system regarded as suitable for any kind of aplications. Maintenance 
contracts offered. Microsense Computers is the sole U.K. distributor 
and has a national dealer network. Tel: (0442) 41191/48151 (24-hour 
answering service). 


ATTACHE 


Attache. Min size: system with 10 slots, S100 bus, 8080 processor 
and 16KB housed in desk-top case with built-in keyboard. Max size: 
64KB, parallel printer interface, two single- or double-density 8in. 
floppies, video screen. Disc Basic; business applications produced by 
Moncoland, the sole U.K. agent. Distributors include Keen, GBH, 
Alba, and Lion. 


BRUTECH ELECTRONICS. 


BEM-CPUI. Single-board processor with 6502 and no RAM. 
Applications software. Available from Data Precision Equipment 
(04862 67420). (Reviewed March, 19779.) 


BYTRONIX MICROCOMPUTERS 


Megamicro. 8080A/Z-80 processor. 64K. Double-sided discs, two- 
page addressable VDU, 140 cps printer. Software includes Basic, 
Fortran, Cobo! and Pascal, al! running under CP/M. Applications 
include automatic letter writer, sales ledger and stock control, payroll 
and bought ledger. Self-diagnosis utilities. Aimed at business and 
university user. Available from Bytronix (0252) 726814. 


£74.75 kit, £86.25 
assembled 


Around £1,000 


From £1,737. Full 
business system 
about £5,000 


£133 exc VAT 


From £6,080. 
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APPLE Il 
IN SCOTLAND 


At New Low Prices 


Compare new Apple prices and 
Benchmark 
PERSONAL COMPUTER WORLD 
BENCHMARK TESTS 


Apple li Nascom RM. PET 
2 3802 
BM 1 1.5 1A 1.4 1.7 
BM 2 3.2 5.4 6.5 9.9 
BM 3 738 Ws iw2 Wem 
BM 4 72 M6  13iS 920% 
BM 5 8:95 1216" 1510 921k7 
BM6 186 19.3 22.3 32.5 
BM7 28.2 27.6 31.6 50.9 
BM8 5.2 62 1233 


Apple Il 16K £750 

Apple disk complete with controller 
£398 

16K Memory add on £69 


Supercolor allows Apple to drive 
three colour guns of television 
separately. Fantastic performance. 
Send for details. 


Clock Card £140 

Serial Card £110 

Parallel Card £110 

Hobby Card £20 

Analog Input Card 16-channel £170 


PASCAL 

Full fantastic language system 
complete with c/w documentation 
to usual high Apple standard. Too 
many features to detail here. £296 


Dolphin BD80 printer 1122 char/sec, 
tractor fed £595. 
Hitachi monitors in stock 


STRATHAND 

44 ST ANDREWS SQUARE 
GLASGOW, G1 5PL 

Tel: 041-552 6731 Telex: 777268 


CALLERS WELCOME 
Telephone orders taken. Access, 
Barclaycard and cheque 


Hours of opening 
9-5 Monday to Saturday 


— 
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30ST. JOHNS ROAD " 
TUNBRIOGE WELLS 
KENT 


Telephone: Tunbridge Wells (0892) 41555 


a0 DIGITAL MICROSYSTEMS 
LOW COST BUSINESS COMPUTERS 


ONE to 29 MEGABY TES DISK STORAGE 
64 Kbytes of Main Memory - STANDARD 
DSC-2 | Digital Research CP/M operating system - 
STANDARD 


TEXT PROCESSING, BASIC, COBOL, 
FORTRAN available 

32 to 96 MEGABYTES DISK STORAGE 

32 USER & 16 TASK capability - STANDARD 

HEX-29 
Reentrant ASSEMBLER & BASIC - STANDARD 
Floppy disk based development system 
available 


MODATA still need DEALERS in parts of U.K. and IREL AND 


® Circle No. 225 


ee 
GDS-1000s hard-copy 
camera instant . low 


cost. colour or b/w 


@ Comprises a  professional-tormat 
Mode! 7000 Polamid HardCopy Camera 
and “mini-siudio’, automatic alignment 
and ambient light excluding, optical 
hood. 
@ Polaroid hard copes (3M In. x 4% in.) 
are impressive — clear, sharp and high 
resolution, 
@ Easily operated by anyone. 
@ Established in the scientific and com- 
puting world tor graphics, alphanumeric, 
TV and colour display hard-copy. 
@ Send make and model number of your 
VDU /TV with @ cheque for €148.50 
(£22.50 VAT, p &p) for displays up to 14 in. 
diagonal. 

. @ Or contact John Davidson tor full 

, details and sampies. 


QRAPHIC DISPLAY SYSTEMS LIMITED 
S | 76, Hemingford Rd., Cambridge 


/ CB1 3BZ. Telephone: Cambridge | 
(0223) 51645. | 
® Circle No. 226 
US 


= Vets for Pets 


= We offer a fast on-site service, or alter- = 
= natively repairs can be carried-out at our = 
= workshops should you wish to bring in= 
= your Pet. 

= Pet maintenance contracts are available 
= at very competitive prices. Trade inquir- 
= ies welcomed. 
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John Meade 
Anita Electronic Services, 
15 Clerkenwell Close, London ECI 


QUVERUNASNDTEDOUODDOG 
VECTOUAOOSUUAOOOUUOEDESDOOLONOGUOCNSORROGNOT 


01-253 2444 
=* We also specialise in the repair of all 
= makes of office equipment 


EMM 
° Circle No. 227 


COMART 


Microbox. Chassis with three to six PCB sockets for S100 boards, 
plus fan. Several $100 boards available. Aimed mainly at OEM 
industrial users and perhaps the serious hobbyist. It will take 
Cromemco, North Star and other processors. Available from Comart 
{0480 215005). 


ea 


COMMODORE SYSTEMS DIVISION 


Pet. Single unit containing screen, tape cassette and keyboard. 
Floppy disc, printer and full-size keyboard are options, as are external 
cassettes. Basic; games; business packages. The British subsidiary of 
Commodore Systems of the U.S. selis Pet for home, educational and 
small business applications. Aboyt 80 distributors. 


Kim-1, processor (6502 chip); small calculator-type keyboard; LED 
3ix-digit display; built-in interfaces for audio-cassette and Tele-type; IK 
RAM; 2K ROM (can add up to 64K). No software available, but it has 
three good manuals. An American import which gives Pet-type 
capabilities with a maximum configuration. For the hobbyist but used 
mainly as an evaluation board for the 6502 chip. Twelve to 15 
dealers. (Reviewed October, 1978.). 


£460-£795 exc 
VAT 


£99.95 


COMPELEC ELECTRONICS 


Series I. Z-80 processor 512MB floppy, 32KB, Centronics printer, 
VDU. Up to 4MB disc and 64KB. CP/M, Basic, Cobol, PASCAL, For- 
tran IV, Assembler, Business and word processing packages available. 
From Compelec (01-580 6296), which is also sole supplier of Altair 
systems. 


Less than £5,000 
for basic system 


COMPUCOLOR 


Compucolor II. Packaged system including 13in. eight-colour dis- 
play with alphanumerics and graphics, 72-key detachable keyboard, 
8KB, and bult-in mini-floppy. Max size: 32KB. Extended disc. Basic in 
ROM, graphics progams and games. The system now ranks fourth 
behind Pet, TRS-80 and Apple in personal computer sales. Abacus 
(01-580 8841) is sole U.K. agent and is arranging distributors, 
including the Byte Shop and Transam. (Reviewed June, 1979.) 


From £1,390 


COMPUCORP 


610: desk-top unit using Z-80 and incorporating screen, 150KB 
floppy, 48KB. Up to 60 KB memory, four floppies, printers. Basic, 
Assembler, DOS, text editor, file manager; business packages. Nine 
dealers. 


From £3,890 


COMPUTER CENTRE 


Mini kit: Z-80 CPU, CTC, USART, serial and parallel I/O, 16 bytes 
memory, Western Digital disc controller, SA400 Sin. drive plus CP/M, 
cables and connectors. 


Maxi kit: As above but with DRI 7100 8in. drive instead of Sin. 
drive. All (33) volumes of CP/M user group library available for cost 
of media. Library includes utilities, games. Basic compilers/inter- 
preters and Algol compiler. Microsoft Basic, Cobol, Fortran also 
available. Computer Centre (02514 29607). 


Mini kit: £786 


Maxi kit: £886 


COMPUTER WORKSHOP _ 


System I. Typical size: 40K memory; dual 8in. floppy disc, total 
storage capacity 1.2MB; Ricoh daisywheel printer. 


System 2. Typical size: 24K memory; dual minifloppy discs of 80K 
bytes each; Centronics 779 dot matrix printer; VDU. 


System 3. 12K memory, cassette interface; 40-column dot matrix 
printer. Editors, Assemblers, Basic, games, information retrieval 
package. The systems were designed and built in Peterborough and 
are suitable for educational and small business users and perhaps the 
more serious hobbyist. Twenty-five dealers. 


System [ £5,000 
plus 


System 2, around 
£3,000 


System 3, from 
£1,300 
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CROMEMCO 


Single-card computer. 4MHz Z-80 CPU, S100 bus, IKB RAM, £247—£28 ] 
sockets for 8K ROM. 20mA/RS232 ‘serial interface and parallel 

bidirectional interface. Basic in ROM and Z-80 monitor. For OEM and 

industrial users; used with backplane for “full computer capability”. 

Datron Interform and Comart are agents, the latter with 12 

distributors. (Reviewed February, 1979.) 


Z-2. Min size: chassis, 31A power supply, motherboard, Z-80 pro- £372 (in kit form) 
cessor, IGKB memory. Max size: 512KB, 21 sockets, three mini- to more than 
floppies or four 8in. floppies. Basic, Fortran, Cobol, assemblers. For £4,000 

serious hobbyists, OEMs, educational applications, and 

industrial/scientific users. 


System Two. Min size: factory-assembled system with 32KB, dual £1,995 upwards 
9OK minifloppies, dual printer interface, serial interface. Max size: two 

additional floppies, 512KB, up to seven terminals, CP/M-compatible 

operating system (CDOS), Fortran, Cobol, Basic, assemblers, word 

processing, database manager. Multi-user system for software 

development, or scientific/industrial/business users. 


System Two/64. New configuration featuring mini-diskette drives £1,995 
and 64K bytes memory. Software and applications as System Two. 


System Three. Min size: 32KB, dua! 256KB floppies, dual printer £2,995 to more 
interface, 20mA/RS232 senal interface, Z-8O processor. Max size: two than £8,000 
additional discs, 12KB, seven terminals, multi-channel A/D and D/A 

interface, PROM programmer. Software as for System Two. 

Described as appropriate for small to medium business, scientific and 

industrial users — “rivals minicomputers at more than twice the price” 


System Three/64. New configuration featuring dual 8in. diskette £3,293 
drives; Z-80A processor; 64K of 4MHz memory; console and printer 
interfaces. Macro Assembler, Fortran IV, Extended Basic, Cobol, 


plete Service for the 


small Business User. 


Business Computing System 2000. Z-80A. Dual 8in. discs, 140 No price 
cps 132 char printer. Dyle House Business Basic, and disc operating announced 
system. Accountancy, payroll and parts control suites. Applications: 

Sales acknowledgments, sales invoices, delivery notes, purchase 

orders, customer statements, remittance advice. Dyle House Ltd 

(01-529 2436). 


EQUINOX 


Equinox 300. Min size; 48K memory; dual floppy discs giving 600K £5,000-£40, O00 
bytes of storage; 16-bit Western Digital m.p.u. Max size; up to 256K plus 

memory; up to four 1OMB hard discs. Basic, Lisp, PASCAL, Macro 

Assembler, Text Processor. All software bundled. The system is a 

multi-user, multi-tasking, time-sharing system for two to 12 users. 

Application software available for general commercial users. Sole 

distributors Equinox Computers Ltd (01-739 2387). 


EXIDY 


Sorcerer: based on Z-80, 16K and 32K; cartridge and cassette inter- From £760 
faces; 79-key keyboard; 256-character set (128 graphics symbols), without VDU to 
12in. video monitor; expandable with Micropolis floppy discs. Basic, £1,200 with 
Assembler and Editor; games, word processor. Other pre-packaged floppy discs 
programs plus EPROM Pack for your own programs on cartridges. 

Factor One is sole distributor for U.K. (Reviewed March, 1979.) 


HEATH SCHLUMBERGER > 


H8. 8080 CPU. 4664K PAM. Serial/cassette I/O; front parallel From £262 (in kit 
monitor; keypad; optional parallel I/O; serial multiport; breadboard form) 
I/O and disc system. Basic, Ext. Basic, Mierosoft Basic, HDOS, CPM. 


SYSTEMS FROM £900-£25,000 
Ring:01-653 0835 for brochures. 
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JNSTAR 


WHB88. All-in-one computer. Z-80 processor plus Z-80-controlled About £1,600 
VDU. 16K expandable to 48K, user-accessible. Two RS232 I/O ports. 
Operating system includes Benton Harbour Basic, two-pass absolute 
assembler, text editor, utility programs, Mierosoft Basic and Fortran 
word processor package. Heath Schlumberger (0452 29451). © Circle No. 228 
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MAPP1—32Z 


¢ OPERATES THE 280 AS A 40-BIT FLOATING POINT 
ARITHMETIC PROCESSOR WITH DECIMAL INPUT 
ANO OUTPUT 

@ LINKS THE Z80 REGISTERS TO FORM TWO 40-BIT 
FLOATING POINT REGISTERS AND A 16-BIT 


SYMBOL REGISTER 

e1iS USER-PROGRAMMED BY 39 INSTRUCTIONS 
INCLUDING: ASCII decimal interpret/input immed- 
iate and external address, ASCII decimal output, 
load, read, and write binary push, pop and exchange 
registers, rel.jumps, loed, read and write symbol, 
add, subt., mult., div., square, sqrt., recip., abs., 
neg., sine, cosine, In,, log., exit with error ind., return 
to 280 code. 
INSTRUCTIONS INTERFACE DIRECTLY WITH 280 
MACHINE CODE 
Use Z80 and MAPP object codes in the same 
programl 
IS RE-LOCATABLE SOFTWARE/FIRMWARE 
OCCUPYING 3K RAM/ROM 
IS SUPPLIED AS MANUAL AND DESCRIPTIVE 
LISTING (74 PAGES) WITH EITHER: 

{i} Nascom 1 format tape £14.83 
or (ii) Research Machines format tape £14.83 
or (ili) Three 2708 EPROM £5175 
Prices include carriage and VAT. Please specify tape 
or EPROM as required and send cheque or P.O. to: 
ENERTECH LTD., 32 Gildredge Road, Eastbourne, 
East Sussex, BN21 4SH, C.W.O. Tel: (0323) 870521 
after 4.30 p.m. 


© Circle No. 229 


FIFTY Hz Superboard 
£190 


British Standard plus 


OFFICIAL dealer support 
plus 
ASS/ED, EXiMON AND 

OTHER SOFTWARE AND 

EXPANSION AVAILABLE 
C.T.S., 1 Higher Calderbrook 

Littleborough, 
Lancs OL15 9NL. 

Tel. Littlehorough (0706) 79332 


ANYTIME 


© Circle No. 230 


HUMBERSIDE 
MICROPROCESSOR SERVICES 
THE COMPLETE 
INDEPENDENT SERVICE 
Application areas:- 


Business, process control, education, 


Personal Computing 
We can provide for you:- 
Consultancy, training, supply, 
maintenance and software to suit 
your individual requirements 
Including 
Commodore PET 
M6800 
Compec 202 
and full ancillary equipment. 
Microprocessor Services, 
139 Beverley Road, 
Hult 
Humberside, 
For further details ring (0482) 23146 


® Circle No 


MICROSTRATEGY 


For 8K Pet on C60 cassette 
Multi-player games: 
War of the Last 
Empire 


Solitaire games: 
Nuclear Missile Attack 
Cave Quest 
A must for wargamers 
MICROSTRATEGY 
48 Octavia, Roman Hill, 
Bracknell, Barks. RG12 4YZ 
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HEWART MICROELECTRONICS 


Mini 6800 Mk II. IK monitor; IK user RAM, IK VDU RAM; CUTS. 
Upper- and lower-case VDU with graphics option. 128-byte 
scratchpad; decoder/buffer; power supply; Basic in ROM; monitor 
ommand summary. SWTPC programs, Newbear 6800; Scelbi 6800 
Cookbook. Markets are small business, education and home user. 
\Cash with order to Hewart. (0625) 22030. 


6800S. 16K dynamic RAM; IK Mikbug-compatible monitor; room for _ From £275 plus 
8K Basic in ROM: upper- and lower-case graphics; single floppy disc VAT 

idrive; printer and high-speed tape interfaces. “Mountains of software 

Pyne Test tape with CUTS test tones, test message and games 

with kit. 


DIGITAL MICRO SYSTEMS 


DSC-2. Min size; 32KB, but 64K standard; Z-80; over IMB tloppy disc 
on two single-sided 8in. drives; four programmable RS232 and one 
parallel interface. CP/M and Basic included in price. Extended Basic, 
Fortran, Cobol, text processing, Macro Assembler, Link Loader, 
business packages and CAP-CPP business software. Add-on rigid disc 
system (14 and 28MB) available soon. Modata (0892 39591) is sole 
U.K. distributor; dealers being appointed. 


IMSAI 


VDP 40: 32K or 64K RAM memory; Qin. display screen, standard 
keyboard. Two 5¥%in. floppy disc drives; serial /O. Full software 


From £127.50 
plus VAT 


From £4,465 


£4,507 for 32K 
model, £4,950 for 


support, and packages available for the VDP 42, which has larger disc VDP 42 
capacity. Packages for VDP 80 could be converted for smaller 

systems. This would be from about £700 per package. Two main 

dealers in the country. 

ITT = aie 

2020. Identical to Apple II. Min. size: 4K memory; 8K ROM; From £827 to 
keyboard, monitor, colour graphics, mini assembler; Powell card; HF £3003 for 48K, 
Modulator, games, paddles and speaker; Max size: 48K with floppy two floppies and 
discs and printers. Basic, Assembler, games, business packages. printer 


Generally suited to any type of application. Fifteen wholesalers, 
including Fairhurst Instruments. 


LUXOR 


ABC 80. Min size: 35K with keyboard, CPU 12in. screen and cassette. 
Max size: 40K RAM with discs. Z-80 processor, loudspeaker with 128 
effects, real-time clock. Options: printers, plotter, discs, module cards, 
digitiser, modem. 60 compatible I/O memory boards. Software: Basic 
with resident editor; assembler; games; business and educational 
packages. Personal computer aimed at home market, small business 
and education. CCS Microsales is U.K. agent and is looking for 
distributors. 


MICRONICS 


Micros. Typical size: IK monitor; 47-key solid state keyboard; inter- 
faces for video, cassette, printer and UHF TV; serial I/O, dual parallel 
V/O parts; 2K RAM; power supply. 2K Basic; British-designed and 
manufactured system. Claimed to be the cheapest data terminal — a 
system with an acoustic coupler and VDU for £1,020. Prospective 
applications for small businesses, process controllers and hobbyists. 
Manufacturer is sole distributor (01-892 7044). 


MICRO V 


Microstar. Single box with twin 8in. flopy discs, 64K RAM, three 
RS232 serial inputs, STARDOS operating system enables system to 
have three VDUs, plus a fourth job running simultaneously. Word 
processing software available. Packages being developed include 
invoicing system, payroll; accountancy type system. Price includes a 
reporter generator language. Imported by a Data Efficiency 
subsidiary, Microsense Computers, Microsolve is London agent; other 


£795 plus VAT 


From £400, 
assembled 


' 


£4,950 machine 
and software 


© Circle No. 232 distributors being arranged. 
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MIDWEST SCIENTIFIC 
INSTRUMENTS 


MSI 6800. Min size: 16K memory Act | termnal; cassette interface. 
Max size: three disc systems — minifloppy system with triple drives of 
80 bytes each and 32K memory, large floppy system with up to four 
312K-byte discs and 56K of memory mounted in a pedestal desk, or 
hard disc system with 1OMB and 56K. Basic interpreter and compiler; 
editor; assembler; text processor on small disc system. American- 
designed system being manufactured increasingly in the U.K. Sole 
U.K. agent is Strumech (SEED) (05433 4321) but a distributor 
network is being established. 


Basie system: 
£1,100 (£815 as 
kit); Minidisc, 

£2 500; floppy 


disc £3,200; hard ' 


disc, £8, 000- 
£12,000 


NASCOM MICROCOMPUTERS 


Nascom I. Min size: CPU; 2K memory; parallel 1/O; serial data inter- 
face; IK monitor in EPROM. Max size: CPU, 64K memory; up to 16 
parallel I/O ports. Mostly games, but also a dedicated text editor 
system written by ICL Dataskil. Nascom is working on large versions 
of Basic, and 8K Microsoft Basic should be available soon. Eleven 
distributors in U.K. Nascom is negotiating to increase the number. 
(Reviewed January, 1979.) 


£165 exc VAT 


NATIONAL MULTIPLEX 


Pegasus. Min size: 48K, Z-80; double-density floppies (320KB); S100 
bus; 12in. CRT; 58-key keyboard; two serial and one parallel inter- 
faces; bi-directional printer. Options: 8in. drives; 1-2MB additional 
drives; digital recorder 9,600 baud. Assembler, Cobol, Fortran, 
Extended Basic. General business package available as well as text 
editing and mailing list. All run under CP/M. Suitable for education, 
business and home users. London Computer Store (01-388 5721) sole 
supplier 


£2,700 exc VAT 


NETRONICS | 


Elf II: single-board computer in kit form or assembled. RCA Cosmac 
1802 processor, hex keyboard, 256 bytes RAM; options include up to 
64KB, ASCII keyboard, cassette and RS232 I/O, and video output. 
Machine code or Tiny Basic. Promoted as a teaching system in 
minimal form, but expandable for more general use. Sole U.K. 
distributor HL Audio (01-739 1582). 

Explorer 85: Min size: 4K. Max. size: 64K. 8085A processor, VDU 
board, ASCII Keyboard, $100 expansion. Cassette, RS232, TTY 
interface on board. I/O ports, programmable tumer. Disc software, 
Microsoft Basic on cassette, 8080 and Z-80 software can be used. 
Aimed at hobbyist, OEM and small business. Available from New. 
tronics (computer division of HL Audio). 


Basic kit £79.95. 
Assembled 
£99.95. I/O board 
£35 


From £297 plus 
VAT 


NEWBEAR 


7768. CPU board, 4K memory, cassette and VDU interfaces. Range of 
Basics and games. British-manufactured system for hobbyists. 
Expandable to 64K memory available only in kit form. From New- 
bear; also from Bearbag dealers, Microdigital, Microbits. 


From £45 


NORTH STAR 


Horizon. Min size: 16K memory; Z-80A processor, single minifloppy 
disc drive (180KB). Max size: 56K memory, four minifloppy disc 
drives (180KB), any acceptable S100 peripheral boards. Basic 
(includes random and sequential access), disc operating system and 
monitor. Options: Basic Compiler, Fortran, Cobol, Pilot, PASCAL and 
ISAM. The system 1s suitable for commercial, education and scientific 
applications. Application software for general commercial users. 
Twenty distributors. (Reviewed April, 1979.) 


£995 to £2,500 


OHIO SCIENTIFIC 


Ohio Superboard If. Min size: 6502 processor, 8K Basic in ROM; 
2K monitor in ROM; 4K RAM; Cassette I/F, full keyboard; 32 x 32 
video I/F, 8K Basic in ROM; Assembler/Editor; American single-board 
systern with in-board keyboard. Aimed at hobbyist/small business. 
Ohio makes games, personal maths tutors, and business programs. 
This and other Ohio products have six U.K. distributors. (Reviewed 


From £298 


WEARESPECIALISTS 


in business applications 
which is why, in addition to 
supplying: 


Machines 
e ALPHA MICRO 
¢ NORTH STAR HORIZON 
e DEC PDP 11/03 


we also offer 


Comprehensive Software 
¢ Incomplete records 
¢ Time recording & Fees 
ledger 
¢ Payroll 
¢ Accounting 
¢ Word processing 


If you‘re looking for 
more than just a machine 
write or phone: 


al 
we 


i My 
Kall 


Computer Systems & Consultancy 


107 George Lane, London E18 1AN 
01-989 8177 


i © Circle No. 233 


TRS-BO sortware 


Well -documented,load - any where, 
machine-language utillties for 
Level 2 of 3,4K and up 
£ 
ZBUG monitor 11.95 
TSAVE tapegenerator 4.95 
RENUM renumber Basic 5.95 
XREF cross-reference 5.95 
SDUMP symbolic dump 2.95 
DLOAD dynamic load 4.95 
SOUTHERN SOFTWARE 
PO Box 39.Eastleigh.Hants.SO55WQ 


e Circle No. 234 


ANDREWS COMPUTING LTD 


Programs for minimum Nascom-1 


—Fruit Machine Game £3.45 

— Submarine Chase Game £3.45 

— Game of Life £3.45 

— Minefield Game £3.45 

Programs for extended Nascom-1 

—Renumber Basic Program £4.60 

Ail supplied fully documented with 

fistings on B-Bug, T4 or Nasbug 

format cassette tape. 

C20 cassettes (inc. library 5 £2.76 
cases) 10 £4.83 


Machine code, Assembler or Basic coding 
forms. £1.60 each pad (approx. 80 sheets) . 
Add 35p for p&p, all prices include VAT. 
Send SAE for details: 

21 Lime Tree Drive, Farndon, Chester 


June, 1979.) ° Circle No. 235 
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LB ELECTRONICS 


WE HAVE MOVED TO — 
11 Hercies, Hillingdon, Middx. 

Just off the A40). 

We stock RAMs, EPROMs, Keyboards, 

Disc Drives and one-off computer 
peripherals. We stock Pet 8K and many 
everyday components and surplus equipment 
TTL, CMOS, LINEAR, LEDS, Cannon D 
type, plugs/sockets etc, etc. 

Also, software programs for PET and 
SORCERER at discount prices. Lists — SAE 
please. 

We are open Monday, Thursday, Friday, 
Saturday 9.30-6. Tel. Uxbridge 55399. 

Sorry but no catalogue yet. We keep 
Practical Computing magazine. 

Happy Christmas to customers and Practical 
Computing staff. 


INCOMPLETE RECORDS 
SYSTEM 
WITH. 

HORIZON 
Features , 


1. Entries from bank books; statements; cash 

books; invoices, etc. 

. Entered data can be easily corrected. 

. Protection against unbalanced journal transfer. 

. Comparative figures. 

. Bank reconciliation. , 

. Automatic adjustment for Asset Purchase, 
Sale and Depreciation. 


‘ pig adjustment for VAT. 
. sole Trader, Partnership or Limited Companies, 


. Automatic reversal of account at year end. 
10. Unlimited number of transactions. 
Special pricé for the complete system, incuding VDU 
and printer from £4,500. 
Other application software: stock control, letter writer, 
sales ledger, purchase ledger etc. 


MICRODATA 
58 High Street, Prescot, Merseyside 
051-426 7271 


e Circle No. 236 


Bought and sold exchanges 
(repairs as well) 


MICRO HIRE 


Pets; Apples, Sorcerers; Horizons; Printers 
and floppy disks etc. 
Low prices and free deliveries 
Mon — Sun — evenings 
Promglow Ltd 
01-368 9002 


ga I 
© Circle No. 237 


Problems with your Micro? 


Let us help. We have wide 
experience of the problems and 
pitfalls that can arise when a 
computer system is installed. 

¢ Programs designed or written 
@ Help given in organisihg a 


computer system for best results 
and easiest use 


Independent advice in choosing 
hardware 

Mc Millan Computing Services 

3 Tithebarn Grove, 

Calcot, Reading. , 
Tel: 0734 414751 (Ansaphone service) 


| PROCESSOR TECHNOLOGY ~ 


PERLE 


System 1300. Min size: 32K memory; dual minifloppy discs 7] bytes £3,000-£5, 000 
each, formatted; serial interfaces. Max size: 64K memory; four serial 

parts. Basic (single and multi-user), Fortran, Cobol. The hardware for 

Compelec Altair systems is from Pertec but the software is Anglo- 

Dutch. Sole distributor Compelec (01-580 6296). 


POWERHOUSE MICROPROCESSORS 


Powerhouse 2: desk-top unit using Z-80 with Sin. built-in VDU and £1,480-£1,760 
built-in mini cassette. 16K or 32K RAM, tull keyboard, real-time clock, 
two spare slots. RS232 interface. Software: Disc and cassette 
operating system, programmable keyboard, 16K PROM, extended 
Basic. Ophons: 14K Basic, X-Y graphics, 2K monitor, larger screen, 
discs. Compatible with all computers. Aimed at OEMs and expert 
users such as scientists or researchers. Applications include real-time 


| process control, engineering calculations. Availability: Powerhouse 


only (0442) 42002. Reviewed, September 1979. 


Sol. 808-based S100 microcomputer packaged with cassette and From £1,750 
video interfaces (including graphics), keyboard with numeric pad, and (excluding monitor 
16KB RAM. Basic, assembler, word processors. Floppy disc systems and cassette). 
available. Several distributors including Comart (0480 215005), Complete floppy 


which can offer nationwide maintenance contracts (Reviewed July, disc systems with 
1979.) word processing 
about £5,000 


RAIR 


Black Box. Min siz: 32K memory dual minifloppy discs, 80K bytes 
each; two programmable seria! I/O interfaces. Max size: 64K memory; 
eight serial interfaces; IMB disc storage (or 1OMB hard disc); range of 
peripherals. Basic, Fortran IV, Cobol, Hardware distributors are 
being signed and agreements made with software houses to add 
software. A warranty and U.K.-wide. on-site maintenance is given. 
From manufacturer (01-836 4663) and systems houses. 


RESEARCH MACHINES LTD ~ 


380-Z. Min size: 4K memory; 380-Z processor, keyboard. Max size: From £830-£3, 500 
S6K memory. Options: cassette, single or dual minifloppy discs, dual 

Bin. double-sided discs (IMB); serial interfaces; parallel intertaces; 

analogue interface; printer available. Basic Interpreter, Z-80 

Assembler; interactive text editor; terminal mode software; data 

logging routines; CP/M, DOS, text processor, CBasic, Fortran, Algol, 

Pilot, Cobol, CP/M users’ club library. Sold principally to higher and 

secondary education, and for scientific research, data processing and 

data logging. Available trom Sintel and the manufacturer. (Reviewed 

December, 1978.) . 


From £2,300 


280-Z. Board version of 380-Z system, 4K or 32K (identical in perfor- 4KB version at 
mance to the 380-2). Interfaces, software as tor 380-Z. £398; 32KB for 


i £722 
RCA 


Cosmac. 1802 micro with hex keypad and output to TV screen. Kit £79.95. 
Assembler and machine code programming; options include Tiny Assembled £99.95 
Basic. Available by mail order trom HL Audio (01-739 1582). exc VAT 


ROCKWELL =a 


Aim-65. Kim-compatible with full keyboard and on-board printer. 1K 1K — £249.50 
or 4K RAM. The 4K version is described as a development system 4K — £315 


' rather than a persona! computer. Assembler, editor, Basic. Available 


from Pelco, Microdigital and Portable Microsystems (Reviewed July, 
1979.) 


| SCIENCE OF CAMBRIDGE 


Mk 14. SC/MP processor, 256 bytes user memory; 512-byte PROM £39.95 basic 


| with monitor program; hex keyboard and eight-digit, seven-segment 


display; interface circuitry; 5V regulator on board. To this can be 


° Circle No. 238 added: %K RAM (£3.60); 16 I/O chip (£7.80); cassette interface kit 
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(£5.95); cassette interface and replacement monitor (£78.95); PROM 
Programmer (£9.95). No software provided but a 100-page manual 
includes a number which will fit into 256 bytes covering monitors, 
maths, electronics systems, music and miscellaneous. Based on 
American National Semiconductor chips. Science will soon have a 
VDU Interface and large manual on user programming. Mail order 
from manufacturer (0223 312919) and by selected dealers. 
(Reviewed May, 1979.) 


SDS 

SDS 100. Single unit containing 32K memory (expandable to 46K); 
up to 8K PROM; twin double-sided floppy disc drives of 500 bytes 
each, serial and parallal RS232 interfacing; keyboard; 12in. video 
display; power supplies; SD monitor program: line printer available. 
CP/M, 8080 assembler, E Basic, Editor supplied with system; M Basic, 
Fortran, Cobol available for business use, industnal process 
monitoring and control (with additional hardware). All CP/M games 
and business packages. Sole supplier Airarnco (0294 65530). 


SEMEL 


Semel I. Min size: 4K with CPU, keyboard and monitor. Max side: 
64K with single floppy disc unit, printer, VDU and keyboard. Can be 
coupled to any external device and controls up to 8 x 250K tloppy 
disc units. Four contigurations available. Options: Light pen 
attachment; 12V DC power supply; remote terminals. Software: 
Editor, Assembler, debug, full file-handling capabilities in Basic, 
Fortran and Cobol available on 64K machine; user-defined programs 
written and compiled by agreement; word processing. General- 
purpose unit for use as a terminal controller. Suitable for small 
business and OEMs. Available from Semel exclusively (0822) 5439. 


SORD f 


M100. Min size: 16K RAM; 4K ROM Monitor; full keyboard plus 
function keypad; two-channel joystick dual cassette I/F; 11K E Basic 
on cassette; video; graphics; printer; S100 bus; converters; speaker; 
24-hour clock. Max size: 48K RAM, 8K ROM; black and white or 
colour graphics; min:-tloppy discs. Suitable for OEMs, small business, 
education, laboratory and scientific and home computing. Main 
distributor is Dectrade, but for London and South contact Midas 
Computer Services (0903) 814523. 


From £3,750 


£1,950 with Basic 


From £726 


SYNERTEK 


Sym 1.6502 chip and keypad with memory available in 4K blocks up 
to 64K. Port expansion kit, TV interface card, RAM expansion kit, 
cassette and Teletype interfaces. Any Kim software, Basic interpreter, 
Assembler/Editor, American, meant to be the foundation system for 
every small business and hobbyist users. Available from Newbear 
(0635 49223). 


From £160 plus 
VAT. 


TANDY CORP 


TRS-80. Min size: Level 1 4K memory; video monitor; cassette; power 
supply. Max size: Level I] 48K up to 350K on-line via floppy discs; line 
printer; tractor feed printer and quick printer; floppy disc system. 
Modern, telephone interface soon available. Basic; some business 
packages. Level | aimed at the hobbyist and education market and 
Level II at small business applications. Hundreds of deaiers. 
(Reviewed November, 1978.) 


Level | — £499 
Level If — from 
£578-£4, 700 


TRANSAM COMPONENTS 


L4.1. 1K monitor, 2K Basic in EPROM; full graphics capability; 128 
character set; power supply; cabinet; 56-key keyboard. Expandable 
to 65K. Available from manufacturer (01-402 8137). 


£286 kit with SKB fee. Zombie, 


VECTOR GRAPHIC 


48KB RAM. Z-80 micro: 63K bytes, mini-discs are standard. Options: 
graphics. Monitor, MDOS, Basic; business packages from dealers. 
Several distributors. 
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£2,300 


MINE OF 
INFORMATION LTD 


1 FRANCIS AVENUE, 
ST ALBANS AL3 6BL 
ENGLAND 


Phone: 0727 52801 
Telex: 925 859 


MICROCOMPUTER 
CONSULTANCY & 
BOOK SELLERS 


¢ Circle No. 239 


PET SOFTWARE FOR DISKS AND 
CASSETTE STOCK CONTROL; IN- 
SURANCE . BROKERS; MOTOR 


RENEWALS; COVER NOTE RE- 
MINDERS, ETC. HIRE PURCHASE 
AND RENTALS AND MANY OTHER 


BUSINESS PROGRAMS AVAIL- 
ABLE. AGENTS FOR COMMODORE 
BUSINESS MACHINES. 
Bromwell Data Services Ltd, 
25 Park Street, Old Hatfield, Herts. 
Hatfield 60980-64840 


MICRO ADS ° Circle No. 240 


Machine code monitor on cassette for TRS-80 
Level I. Allows entry in hexadecimal of- Z-80 
machine code. Cassette dump facility £600. C. 
E. Brough, 21 Ashdene Gardens, Stourbridge, 
.W. Mids. DY8 5JQ. 


APPLE SALE: Slightly-used Apple. £750 0.n.o. 
Ring Jay 01-368 1234 Ext. 2843. 


PET Computer 2001-8 with 16K RAM, green 
screen insert, cover, and repeat key fitted to 
keyboard. Also has the new ROMS (ones fitted 
to the new 16/32N pets). And many Petsoft 
programs. As new, only £575 o.n.o. Tel: East 
Horsley 3709. 


For sale: (2) TTL 7-Digit Numerical Printers. 
Complete. tn working order. £45 each or £90 
pr. ono. Howard 01-647 8331. 


New 32K PET and cassette. Hardly .used. 
Owner emigrating. £850 ono. (0253) 64817. 


For sale — Printer/Terminal — ASR33 
Teletype (Westrex) with paper tape punch/ 
reader, RS232 & SWTP MP-S Interface, £300 
ono — 01-764 5999. 

Save £400: — PET 8K, cooling fan, second 
cassette, books, farge keyboard (if required) 
over £200 worth of programs, offers around 
£500. Telephone 0222 568286 anytime. 


For sale: TRS-80 Level Il, Numeric keypad 32K 
interface £750 + VAT; Micropotis Dual Drive 
394K £950 + VAT. Only a few months old but 
20% off new price. Phone Henfield (Sussex) 
3101. 


380Z SOFTWARE. Physics and Maths Teaching 
Simulations. J. M. Turner, King Edward VII School, 
Lytham, Lancashire. 


Minimal NASCOM games cassette: Lander, Mine- 
Dominoes, Minotaur, Submarine. 
nly £6 including documentation. M. J. Elvis, 23 
Quantock Road, Bridgwater, Somerset. 


For Sale — Data Dynamics Teletype ASR33 in ex- 
cellent condition.» Modermn/RS232. £450. Call Ruislip 
72882, 


“Psychologist” Program for NASCOM 1. 60p post 


paid. 8 Charles Rd, Christchurch, Dorset. 


IBM Selectric printer, simple interfacing, manuals. 
£275. Phone 0234 851010. 


THE BEST COMPUTER PROGRAMS ARE BASED ON A FLOWCHART, TRY OUR 
FLOWCHART FOR THE BEST VALUE WITH FIRST-CLASS ADVICE & SERVICE. 


START 
ARE YOU BUYING A PET 
& OR IT S$ PERIPHERALS? 
yes 
OO YQU LIVE WITHIN 
SOM*OF NW LONDON 
— 
DO YOU WANT TO PAY AO THE NATIONAL DEBT NEEDS 
4 THE LOWEST PRICE ? PEOPLE LIKE YOU 
CARE YC You a me y nO WE ARE OPEN NORMAL HOURS 
4 AFTER NORMAL me y Too! 


yes jo 
f THEN YOUR OBVIOUS 
DESTINATION IS 
L&J COMPUTERS 
OUR HOURS. PRICES & 
SERVICES ARE 
UNBEATABLE. 


no MAKE A NOTE OF OUR NUMBER. 
: YOU NEVER KNOW 


WE HAVE EXCELLENT 

STOCKS OF 

FLOPPIES 

PRINTERS 

INTERFACES 

SOFTWARE 

TV. INTERFACES 

2ND CASSETTE DECKS 

{ALSO WITH BUILT IN 
COUNTER!) 

DISCS & CASSETTES 


IF WE HAVEN'T GOT IT 


WE'LL GET IT FASTER 
THAN ANYONE ELSE 


PET 2001-4 £419 + vat 
PET 2001-8  £499+ vat 
PET 2001-16 £599+ vat 
PET 2001-32 £725+ vat 


AT PRICES THAT YOU CAN 
REALLY AFFORD! 


@ 


SPECIAL OFFERS 

BLANK C12.C22 CASSETTES (HIGH PERFORMANCE) 10 FOR £3.20 
TRACTOR FEED PAPER(LINES) 11X 8 ins. BOX 2000FOR £10.90 
PR40 PRINTER WITH FITTED INTERFACE - 

(USES NORMAL PRINT ROUTINES). 

PR 40 INTERFACE AND FITTING INSTRUCTIONS £ 
PR40 INTERFACE FITTED TO YOUR MACHINE (48HR. SERVICE) £73.00 
PRICES DO NOT INCLUDE VAT OR P&P 


AJ 
| en | SYSTEM OF THE MONTH 
e— BB. 


rs 


32K PET + FLOPPY DISC DRIVE + INTERFACE +779CENTRONIC 
PRINTER 
M.R P:€£2585+VAT.OUR PACKAGE PRICE: ONLY£2299+ VAT 


WILL ADEQUATELY SERVICE MOST SMALL COMMERCIAL NEEDS 


WE WILL TAILOR MAKE SOFTWARE FOR YOU AT REASONABLE PRICES. 
4 


= 
WE HAVE SOME SUPERB | 
"HOME-GROWN” 
SOFTWARE INCLUDING: 
STOCK CONTROL/ 

’ INVOICING: (YOU CAN'T 

“aa INVOICE WHAT YOU 

HAVEN'T GOT 


RING 01-204 7525 
Anytime 


WE ACCEPT 
ACCESS: BARCLAYCARD 


CARD BACKED CHEQUES 
CASH RANDOM ANALYSIS. PRINT 


FOR RR YOUR OWN MONTH/ YEAR 
OREIGN CUI NCY 
EIG ENC’ ' 


ALL OUR PROGRAMS CAN 
BE TAILORED TO MEET 
INDIVIDUAL REQUIRE- 
MENTS. 


DON'T DELAY - 
PHONE 
TO-DAY! 


L&J COMPUTERS 01-204 7525 


3 CRUNDALE AVENUE, KINGSBURY, LONDON, NW9 9PJ 
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ii 
no MOVE NEARER - OR USE OUR|___ 
FAST MAIL ORDER SERVICE! a 


ABEL COMPUTER SYSTEMS LIMITED 
5 HANLITH:-WILNECOTE:TAMWORTH’STAFFS:B77 4BP 


For your Apple... 


“DISKETTE SOFTWARE (MIN 32K) 
— Games Vol 1. 8 games on one disk 
Snakes & Ladders, Ambush, Bulls & Cows, etc. 


— Integer BASIC utilities. Renumber, Merge, 
Append, Data dump etc 


— Symbolic Assembler. 2 pass assembler with 
comprehensive instructions 


*CASSETTE SOFTWARE (MIN 16K) 
— Games pack. 8 games on 4 cassettes 
(same as diskette above) 


— Integer BASIC renumber 
{renumber all or part of program) 


— Integer BASIC merge. Combine two programs 
line by line 


PRICES INCLUDE VAT 


© Circle No. 242 
A powerful multi-user 


multi-tasking 
multi-language 


16-bit microcomputer time-sharing system 


supporting 

¢ BASIC 

e LISP 

e PASCAL 

© Floppy discs 
e Hard discs 


including a powerful Text Formatter, 
Assembly Language Development System 
and disc-based Sort utilities. 


Priced from under £5,000 


Write or phone for further information. 


EQUINOX COMPUTER SYSTEMS LTD, 


“Kleeman House” 16 Anning Street, 
New Inn Yard, London EC2A 3HB. 
Tel: 01-739 2387/9. 01-729 4460. 
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PRACTICAL COMPUTING Oecember 1979 


0) oe es COSSaTy Sees 


Parameter 

Much-used buzzword meaning an 
j item of information which can be 
changed according to what you want 
to do. Or if you want a heavy 
definition, it’s with 
variable values. For instance, you 
might have a parameter called 
‘height’ and you might try giving it a 
succession of values. 


a constant 


Parity 


A clever way of checking each 


A PRACTICAL 
GLOSSARY 


Partition with one Interactive 
program at the same time as another 
program, typically a batch job, runs in 
a background partition. They are not 
running at the same time; the 
computer gives most of its attention 
to the foreground partition, 
occasionally snatching a few 


nanoseconds to execute some 


instructions of the program in the 


character as it is moved around the | 


electronic internals of a computer 
system. Remember binary encoding? 
One character is made up of a group 
of Os or Is, so if one bit is altered 
accidentally, somehow it’s bad news. 
Such accidents can happen — the 
computer is shifting around many bits 
at very fast speeds with all kinds of 
electrical interference possible. 
Parity checking is a way of making 
reasonably sure that the character 


hasn't changed in getting from A to | 


B, usually from memory into the 
processor, though sometimes to and 
from tape, cassette or disc. What 
happens is that an extra bit Is tacked- 
onto the character — the ‘parity bit’ 
set to 0 or | according to whether 
the character has an odd or even 
number of Is in its bit pattern. Odd 


parity means that the parity bit is set | 


to | when there’s an odd number of 
ts. Given that information, you 
should have no difficulty guessing even 
parity. 

At the end of some operations the 
computer makes sure the parity bit is 
still set appropriately; if it isn't, there 
is clearly an error and the computer 
will tell you. It's generally your job to 
correct it. 

There's one obvious problem with 
parity checking. Clearly one 
troublesome bit will show as a parity 
error but equally, a two-bit error will 
appear as a perfectly good parity 
check. Still, 
much more common. If there is one 
chance in a million of a single-bit 
error, there is something like a one in 
one billion chance of a two-bit error. 


Partition 

Check multiprogramming again. Some 
operating systems organise the 
computer's memory Into distinct 
areas, called partitions, and have 
different programs running in 
different partitions. Several micros 
allow you to run a_ foreground 


single-bit errors are | 


background partition. 


Pascal 

Blaise Pascal (1623-1662) was French 
and lived in the {7th century, at a 
time when Frenchmen in particular 
were distinguished by their breadth 
of vision. Even so, Pascal was an 
exceptional polymath writer, 
mathematician, scientist, religious 
thinker, natural philosopher. 

He also built the world’s first 
mechanical calculator — about 1647 
— to help his father, who was a 
taxman in Rouen. It used wheels 
marked with digits and turning a 
wheel through a full revolution — 
from 0 to 9 — caused its nelghbour 
on the left to move one notch. 

Pascal apparently built about 50 but 
they suffered from mechanical 
problems because the interlocking 
cogs were not cut accurately 
enough. So he invented the 
hypodermic needle, the hydraulic 
press, the basis of probability theory, 
and the first public transport system 
in Paris. 

He was as eminent as a theologian 
as he was a mathematiclan and also as 
an author. It was he who said: *’The 
heart has its reasons which reason 
knows nothing of"', which would, in 
itself, be enough to ensure his fame. 


Pascal 

Pascal language first appeared in the 
late ‘60s, the brain child of Nicklaus 
Wirth and others at the Zurich 
Technical Institute. It ts a clear 
descendant of the Algol family, which 
was popular in Europe before being 
steam-rollered by the Fortran-Cobol 
bandwagon. 

The essential idea of Pascal is to 
produce a structured algorithmically- 
orientated language which matches 
realistically the abilities of both man 
and computer. The result is an 
elegant language which enables long 
programs to be written with few 
errors. Pascal executes programs 
quickly compared to other languages, 
especially in comparison with 
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interpretative languages like Basic, 


though that also applies to any 
worthwhile compiler language. 
The big problem with Pascal is 


| that its impenetrably cryptic notation 


and syntax rules means a hefty 
learning task before you can start 
using it. 


Password 

This one is obvious. It’s a string of 
characters which allows you to run 
restricted programs or to read 
restricted files. Handling passwords is 
a function of the operating system 
and not all of them have it; usually a 
computer, or rather Its operating 


system, will request your password, | 


you type it in, it is checked and access 
is either granted or denied. 


Patch 
A patch Is a correction, usually a 


group of instructions added to 
correct a mistake in a program. 

PC 

Printed circuit, as in PCB, or 


sometimes program counter — that 
is a memory location inside the 
computer which keeps track of 
where you are In the program being 
executed. 


PCM 

Plug-compatible manufacturer: 
Someone who makes plug-compatible 
equipment. In practice, the term is 
used most often to refer to people 


who make IBM-compatible 
peripherals. 

PDP-I1 

The world's best-selling 


minicomputer family from the 
world’s top mini manufacturer. The 
PDP-I1 has more or similar internals 


all the way from the LSI-I1| 
microcomputer to the six-figure 
VAX-1 1/780. 


In fact, that is somewhat simplistic; 
there are distinct subdivisions along 
the way, with significant 
developments in the basic 
architecture producing four or five 
family groups. At one end there is 
the LSI-I1, which Is called the 
PDP-11/03 when it’s in a box. 

The 11/23 is a bigger micro, a 
bridge between the LSI-I 1 and the 
11/34; the latter is the company’s 
mainstream mini. It has Its own line of 


development, with the small 11/04 at 
one end and the big [1/60 at the 
other. The bigger 11/70 and the 
forthcoming 11/44 are another 
group, and the VAX system — a 
| 32-bit mini, unlike the rest — is also 
out on its own. 


PE 
Phase-encoded. A way of storing 
j data on mag tape. Forget it. Some 
people use PE as an abbreviation for 
parity error, but not many. 


| PEEK 

Most Basics have a handy statement 
which allows you to read the 
contents of a specified memory 
address. A companion statement is 
POKE to put a value Into a specific 
memory address. David Lien’s BASIC 
Handbook quotes this example: 


ee = PEEK 18370 assigns the numeric 
j value stored in memory address 
18370 to the variable X. 


Parallel 

A type of interface. Generally a 
specific plug-and-socket connection 
between two parts of a computer 
(system, like a printer and the 
processor. Interfaces are in two 
varieties, serial and parallel. 

A serial interface moves data one 
| bit after another, serially. A parallel 
‘interface uses cable containing 

enough wires to carry each bit in a 
character simultaneously; so if the 
computer uses an elght-bit pattern to 
encode one character, the parallel 
interface will contain eight wires, 
each carrying one bit. 

Within the two groups, however, 
there are several philosophies about 
which wire carries what, and so on. 

Parallel” interfaces are faster 
; because they deliver eight bits at a 

time instead of one. Parallel 
interfaces tend to be specific to one 
computer manufacturer. Phrases you 
might hear include: 

Centronics-compatible: 
Centronics has for some time been 
the leading supplier of matrix printers 
and because many of the US. 
minicomputer makers brought their 

| printers from this company, its 
parallel interfaces became another de 
| facto industry standard. It was 
adopted by several computer 
vendors and it is also offered by 


(continued on next page) 
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several printer suppliers, the 
inference being that it is a simple 
matter to replace a Centronics unit 


with another. . 

Dataproducts-compatible: 
Dataproducts has been the top 
independent vendor of line printers 
and a similar situation obtains. 

Digital-compatible: Again, 
several printers can attach directly to 
the parallel interface socket on a 
PDP-1{ minicomputer from Digital 
Equipment. That also applies to many 
of the systems incorporating a 
PDP-1 1. 

IBM-compatible: Check this 

claim very carefully. IBM has so many 


printers attached via so many 
interfaces to so many types of 
computers. 


Other popular parallel interface 
options which may be offered with 
printers broadly follow the league 
table of minicomputer 
facturers. Compatibility with Data 
General and Hewlett-Packard minis is 
common; Perkin-Elmer (interdata) 
and General Automation are 
encountered occasionally. 

RS 232: Sometimes known in ICL 


manu- 


circles as V24 — is yet another 
‘standard’ interface. Check carefully. 
The ‘data in’, ‘data out’ and 


‘common return’ pins usually are 


oe 


Now Converted to 50H2 forUK “fe 


t 


| probably 


standard, but others, like ‘printer 
busy; — very useful for stopping the 
flow of data while a printer gets on 
with things — can vary. 

Parallel interfaces are used 
generally for printers, in fact. This is 
largely because the electro- 


mechanical printer can often be the ; 


bottleneck in a system which 
otherwise operates at electronic 
speeds. Anything which optimises the 
performance of the printer, like 
presenting it with eight data bits at a 
time rather than once, is a good 
thing. 


Pet 

Be thankful that nobody calls it the 
Personal Electronic Transactor 2001 
any more. The clever Commodore 
piece of consumer electronics is 
the world’s best-selling 
personal computer. It is a pioneering, 
table-top design with graphics, a good 
clear screen, a very good Basic, and 
the 6502 processor among its better- 
liked attributes. 

The calculator-style keyboard on 
small models and the idiosyncratic use 
of the IEEE interface are probably its 
least-respected qualities. The newer 
business-orientated version has a 
more reasonable typewrite-type 
keyboard and no built-in cassette. 

Commodore, which makes Pet, 


OUPERBOARD Il 


EiRa +VAT 


Features 


Full 8K basic and 4K user RAM 


Built and tested 


Uses the ultra powerful 6502 microprocessor 


8K Microsoft BASIC-in-ROM 
Full feature BASIC runs faster than currently available 
all 


personal and 


computers 


computers 


4K static RAM on board expendable to 8K 
Full 53-key keyboard with upper-lower case and user 


programmability 


Kansas City standard audio cassette interface for high 


reliability 


Full machine code monitor and I/O utilities in ROM 
Direct access video display has 1K of dedicated memory 
{besides 4K user memory), features uppercase, lower 
case, graphics and gaming characters for an effective 
screen resolution of up to 256 by 256 points. 
TV's with overscan display about 24 rows of 24 charac- 
ters, without overscan up to 30 x 30 characters 


Extras 
@ Power Supply & modulator 


8080-based business 


Normal 


8C3 


£29.50 + VAT 


@ 610 Expansion board with 8K ram and dual 


drive miniflopp chip 


@ IP CD3P minifloppy disk, cased and with 


power supply 


@ Injection moulded case within 6 weeks 


@ 4K Ram upgrade kits 


£188+ VAT [Feu 


£312 + VAT 


£35 + VAT 


We are dealers for the rest of Ohio 
scientific range of computers. The 
widest range produced by any micro 
computer manufacturer, this 
includes: — 


8 C2-4P A professional 4K basic in- 
ROM computer cased and with 
power supply 

=(C2-8P DF A 32K basic in ROM 
computer with dual 8” floppydisk 
drives for serious personal and 
small business use 

- OEM A 32K computer with 

3 micro-processors (6502, 6800, 

Z80) and dual 8” floppy disk drives 


also sells pocket calculators and 
digital watches. It used to sell office 
furniture, too, but that Is past now. 
Commodore also make peripherals 
for the Pet, notably a plug-in floppy 
disc unit and some printers. 


| Peripheral 
| Almost anything connected to a 
computer. Generally a peripheral is a 
discrete and physically separate 1/0 
or storage device of some kind 
' attached by cable to the processor. 
| Some people legitimately use the 
term for almost anything which isn’t 
| the processor, including internal, 
| Invisible parts of the computer 
system. You will be safe if you use 
the term to mean disc units, VDUs 
and printers. 


| Petal printer 

Some people use this phrase instead 

of ‘dalsywheel’. They are correct, 
! really, since it refers to impact 
printer mechanisms where the 
characters are formed on the end of 
a kind of stem attached at the other 
end to a central boss of sorts, not 
unlike petals on a flower. 
Daisywheels are just one example. 

Others you might encounter are 
the Perkin-Elmer Carousel 
mechanism more like a 


So SS (00S) at 


roundabout than a daisy; and the 
DRI/NEC Spinwriter, which has a 
print element which looks like a 
thimble. 

All petal printers deliver reasonably 
good quality printing for word 


processor use. 


Philips 

Giant Dutch conglomerate 
electrics and electronics. Philips also 
makes smallish office computers and 
word processors. It owns a 
Californian microprocessor 
company, Signetics; and it has a 
minicomputer fine called the P800, 
which is used principally by other 
Philips divisions for incorporation 
into its products. 


in 


Picoprocessor 
What is smaller than a _ micro- 
processor? The term picoprocessor, 
however, should be reserved for an 
LS! element Computer Automation 
puts into some of its interface cables; 
that company thought of the word 
first. 

What they do in the cables is 
organise the data moving along them 
so that the computer doesn’t have to 


do it. 
Hy) 


Software 

Tapes at £5.50 + VAT 
Homonyms"*, Counter’, Trig 
Tutor, Bar Graph, Definite 
Integral, Basic Math, Presidents*, 
Powers, Electronics Equations, 
Spelling Quiz, Solar System, 


Continents, Add Game, Math 
tntro, Base Ten Converter, Math 
Blitz*, Inventory Demo, Ratio 
Analysis, Advertisement, 
Statistics |, Salary Demo®, 


Annuity 1, Annuity II, Interest 
on Loans, Loan Finance, 
Uneven Cash Flows, Personal 
Destroyer, Hide & Seek, Star 
Wars, Black Jack, New York 
Taxi, 23 Matches, Lander’, 

Etch -a-Sketch, Space War’, 
Battleship*, Crytography. 

Tapes at £7.30 + VAT:— 
Hangman, Mathink, Trend Line, 
Straight & Constant Depreciation, 
Address Book®, Checking 
Account, Savings Account, Bio- 
rhythm, Hectic. 

Tapes at £11.00 + VAT:— 

Word Processor®* , Programmable 
Calculator, Tiger Tank 


Basic Tutor Tape: — £26.40+VAT 


business, word sprocessing and 


Cate base management is available 
for all disk based systems. 


Write for catalogue for further details 


4 MORGAN STREET 
LONDON E3 5AB 


Assembler editor with Manual 


£25 + VAT 


Extended monitor with Manual 


£10 + VAT 


TELEPHONE: 01-981 3993 


TELEX: 261426 ATN.LOTUS SOUND 
¢ Circle No. 244 
PRACTICAL COMPUTING December 1979 


ESSENTIAL READING FOR ALL PET USERS 


THE PET 
REVEALED 


ALMOST 260 PAGES OF SOLID INFORMATION FEATURING: 


PET circuit diagrams — How to use the diagnostic routine — PET 
ROM subroutines and their entry points — Programming in machine 
code — Using the IEEE and User Ports — Double-density graphics — 
Uncopyable programs — Page zero locations and their uses — 

A TRACE program for Basic program debugging — Disabling the 
keyboard and/or the Stop key — Adding a repeat key — Line 
re-numbering — Auto line erasing — Making the PET write its own 
programs — Printer interfaces — Adding new commands to 

Basic — Interrupts and multiprocessing. 

Plus many more fascinating facts about the PET. 


4 commodore APPROVED PUBLICATION 


Send cheque for £10.00 made payable to Practical Computing. 


PRACTICAL COMPUTING 
DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1. 
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PET 


Pet 2001 
From £515 


NEW PET 2001 with large keyboard. 
From £ 630.00 


Ck commodore 


Authorited Dea! 


PET 2001-16N (16K RAM and New Large Keyboard} 
PET 2001-32N (32K RAM and New Large Keyboard) 
PET 2001-8 (Standard PET with 8K memory) £515.00 
CBM 3040 (Dual Drive mini-floppy 343K User Storage) £745.00 
CBM 3022 (80 col. Printer with PET graphics—tractor feed).£605.00 
IEEE/RS232 Serial Interface ‘A’ Output only £106.00 
(EEE/RS232 Serial Interface ‘B’ Input/output £186.00 
|EEE-488/Centronics type parallel Interface £45.00 
PET C2N External Cassette Deck £53.00 
Interface to $100 (4 slot motherboard) £112.00 
{EEE to Pet Cable /IEEE to JEEE Cable (Resp. £19/24 
COMPUTHINK dual drive up to goer storage from £795 


Sorceror 


Now with the 

$100 Bus Expansion 
Interface and Dual 
Drive mini-floppy -Disk 


£630.00 
£750.00 


Authorised 
Dealers 


£740.00 
£840.00 
£240.00 
£1195.00 
£200.00 
£495.00 
£145.00 


Sorceror 16K RAM (inc. UHF Modulator) ~ 
Sorceror 32K RAM (including UHF Modulator) 
Exidy Video Monitor (High Resolution) 

Exidy Dual Drive mini-floppy Disk (630K storage) 
Exidy $100 Bus with Interface+Motherboard+ PSU 
Exidy Mini-floppy Disk Drive {143K Storage) 
CP/M for Sorceror on Disk 


Computer with PALSOFT in ROM (16K RAM) B/W 
Computer with PALSOFT in ROM (16K RAM) Colour 
Appie mini-floppy Drive (116K storage) inc. Controller 
Parallel Printer Interface Card 

High Speed Serial (RS232C) Card 


RAM Upgrade (16-32K, 32-48K) 
ITT 2020 & EUROAPPLE Authorised Dealers 


Advanced Systems 
Altair, Equinox, Billings, Heath, Rair, Horizon. 
Installations to include hard disk, and multi tasking 


Terminals {Most Brands} 
Pentiand V1, 80 char./24 lines 2 page memory 


£750 
£819 
£398 
£110.00 
£110.00 
£69 


P.O. A. 


£580 


Ansaback ‘Phonemate’ Telephone Answering Machine, voice 
operated twin cassette £190.00 


Software 
Personal 
Petsoft COMPUSETTES Software @ ceusort 


Lifeboat Associates (Authorised Dealerships, Send for Catalogues) 
PILOT (for TRS 80) text orientated language £18.00 
COMAC 111 Suite- Computerised Accounting for TRS 80 £75 
STOCK CONTROL (TRS 80) Inventory, P/C & Invoicing £125.00 
CP/M for TRS 80 £95.00 
CBASIC for TRS 80 & Sorceror £75.00 
Estate/Employment Agency Systems, Fortran 80, Cobol 80, Pascal 


Etc. 

Diskettes 5% (blank) boxed (min. order 10) each 
C12 Cassettes (Min. order 10) each £0.45 
Computalker Speech Synthesis for $100 £350.00 
Books — Large range of Microcomputer related books & magazines. 


from £3.00 


If you don’t see it — ask if we have it. 


T & V JOHNSON (MICROCOMPUTERS ETC) LTD. 

Member of the TV Johnson Group of Companies 

165 London Road, Camberley, Surrey GU15 3JS 

48 Gloucester Road, Bristol BS7 8BH 

148 Cowley Road, Ox ford OX4 1JJ. 

Branches at: Birmingham, Bristol, Edinburgh, Leeds, London, Louth, 
Newmarket, Nottingham, Oxford, Byfleet, Wokingham. 
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For Hardware, Software, Peripherals, Consultancy and Competitive Prices. 


MICROCOMPUTERS ETC : 


' | 
/ a4 inc. 


(0276) 62506 
eos 422061 


(0272) 


(086s) 721461 


TRS 8O 
MODEL II 
iscoming... 
with up to64 K RAM 
and 2:0 MB 
Disk Storage! 


TRS 80, 4K Level 1 (Keyboard with 4K memory+ 
VDU+Cassette drive+240v PSU) 
TRS 80, 4K Level || (as above but with Level II basic) 
TRS 80, 16K Level II (as above but with 16K memory) 
TRS 80, Expansion Interface with 16K RAM 
TRS 80, Expansion Interface with 32K RAM 
Shugart Mini-floppy Disk Drive (including PSU) 
Micropolis Mini-floppy Disk Drive {including PSU) 
Percom FD200 Mini-floppy Disk Drive (inc. PSU) 110v. 
Micropolis Dual Drive (394K) (including PSU) 
TVJ 232T Serial Interface for TRS 80 
TRS 80 Screen Printer (text+graphics) (110W) 
Centronics Parallel Printer Interface for TRS 80 
TRS 80 Voice Synthesizer 
TRS 80 Numeric Key Pad supplied & fitted 
New Radio Shack Micro Printer 
Radio Shack Phone Modem 
NEWDOS Super-enhanced TRSDOS 
Level III Super-enhanced BASIC 
RSM Assembie/Monitor on Disk 
MICROCHESS or SARGON CHESS Cassette/Disk 
UHF Modulators (encased with leads for 625 lines) 
RAM upgrade (4-16K, 16-32K, 3248K) supplied and fitted 
at our premises (Kit £80) £85.00 
‘Electric Pencil’ text/word processing package {on cassette} £65.00 
‘Electric Pencil’ text/word processing package (disk version) £109.00 
"Electric Pencil’ keyboard mod. to give lower 
case with text/word processing package. £28.00 
$100 Interface for TRS 80 (6 slots) £375.00 
‘Library 100’ — 100 progs for TRS 80 on cassette (Level I) £39.00 


£365.00 
£425.00 
£499.00 
£275.00 
£360.00 
£315.00 
£315.00 
£299.00 
£1195.00 
£45.00 
£445.00 
£45.00 
£345.00 
£69.00 
£245.00 
£160.00 
£49.00 
£34.00 
£19.95 
£14.00 
£20.00 


NOW AVAILABLE 


Compucolor II ce | 


Computer with colour Monitor, 
Keyboard and Integral Disk Drive 
From only £1058.00 
Second Disk Drive £316.00 
Programmed Diskette albums available from 


Printers 

Teletype 43 KSR Serial Printer 

Teletype 33 KSR Serial (110 Baud) Reconditioned 

Centronics 779 parallel (friction feed) 

Centronics 779 parallel printer (tractor feed) 

Anadex DP 8000 serial/ parallel printer 
(112¢.ps.bi-directional tractor feed) 

Centronics Micro printer (20, 40, 80 columns selectable) £395.00 

Black Box Printer (80 col.) special offer £299 

HEATH WH 14 serial (80, 96, 132 cols. selectable) £510.00 

TRENDCOM 100 (40 c.p.s. bi-directional, thermal) £243.00 

QUME or DIABLO daisy wheel serial printers P.O.A. 


PRICES EXCLUDE VAT, FREIGHT & HANDLING. SEND OR 
“PHONE FOR PRICE LIST & BROCHURES 

(All prices correct at tima of comp:ation) 

Dr. R.V. King, BA, MIEE. 

S.G. Johnson, BSc. (Hons.) 

T.S. Johnson, ABIBA, ACMB, FBSC, MBIM 

A.S. Bartorh ACII, ABIBA, CdipAF. 


62506 
(0272) 422061 
(0865) 72 1461 Telex 858893 


Hours of business 9.30—5.30 Mon-Fri. 9.30—1.00 Sat. 


£9.00 


£825.00 
£550.00 
£750.00 
£825.00 


£575.00 


Oirectors: 


CAMBERLEY 


(0276) 


+ Ansaback eves 
and w/ends. 
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Everything you always wanted 
to plug into your PET, 
wie APPLE or TRS-380* rae 


FOR THE TRS-80 
(220% capacity of Radio Shack’s) 


DATA MANAGEMENT/REPORT GENERATOR ~— easily 


TRS-80 ‘3 Sete deli —*, formats disk files, allows entry, edit, delete & list of 
eee ae eee eee Oe records; and retrieves data for display or calculation on 


capacity to 200K bytes. How? By using the 77 track SCHEEMIONDUIMLGTAN wreaks Gece «Xo oe ae oe Ge £200. 


hee pons eer aual cnves ELECTRIC PENCIL — powerful wotd processor allows full 
Cost: only £1195 for two drives, to give 394K on-line. cursor movement, insert/delete, string search, block move- 
How does it work? By writing on 77 tracks (instead of the ment, adjustable line length, justification (on cassette) .£65. 
conventional! 35) with precision head positioning. LOWER CASE MOD KIT FOR ABOVE .......... £28 
DISK BASED WORD PROCESSING PACKAGE. . £124.95 
with a special program to let your TRS-80 DOS know there RSM-2D DISK MONITOR — powerful system manipulates 
are extra tracks, This program was written especially disk data, has 2-80 breakpoint routine............ £25 
by Randy Cook, author of TRS-80 DOS. ESP-1 EDITOR/ASSEMBLER............... £29.95 

ei al RSM-IS MACH, LANGUAGE MONITOR tape base. £23.95 
Will the double density disk work with my Radio Shack pcy DISK CONVERSION UTILITY — use with TAPE- 
drives? Yes, except of course for copying an entire 77 track DISK utility to save system tapes on disk (i.e.) Pencil.£9.95 


How do | use it? TVJ Microcomputers Etc. provides you 


disk to a 35 track drive. UTILITY PACK 1 — a) Libloader merges from tapes 

NEW b) Renumber (spec. mem. size); Statement analysis for 
Radio Shack Voice Synthesizer for TRS 80 provides the debussing......... £9.95 ea. all 3 for £24.95 
ability to speak in English and limited foreign languages. SARGON CHESS — 16K lv Il — the 1978 champ .... £14 
Capable of producing 62 phonemes (sound units) that are MICROCHESS 1.5 by Jennings — 4K any lev....... £14 
the building blocks of spoken language. Includes audio LIBRARY 100 — an assortment of 100 programs for. . £39 
amplifier amd SP@QKEN. ma. so in Jee ee cv ne we £345. MAZE — random maze on the TRS-80 graphics.... £14 


TRS 80 Printer Interface Cable — allows you to connect a FORTRAN IV FOR THE TRS-80! Finally, for high speed 
parallel printer (e.g. Centronics 700 series) directly to your calculations on your micro, MICROSOFT’s FORTRAN can 
Level I! Keyboard, i.e. Expansion Interface not required.speed up those computation-bound programs. Complete 
oe eee oo ee Fee ee £54.package includes compiler, .relocatable assembler, text 


TRS 80 Numeric Keypad Mod. — Calculator Style Numeric editor, and linkingloader. .................. £244, 
Key pad which sits to the right of the standard keypad; has CP/M + CBASIC for TRS-80................. £170. 
keys for 0 to9, decimal point and ENTER. Both Keyboards NEW DOS — TRSDOS withcorrections & enhancements £25 
ACtivelatithe sameMtiMe een... crane semen wn - « s £69. NEW DOS+-— As above but with further facilities:- KBFIX, 


Radio Shack Microprinter for TRS 80, 40 column 2%" RENUM, Screen to Printer one step, DOS commands from 
electro-static Printer, switch selectable RS232 CentronicsBASIC, Level | in Il, SUPERZAP, Disassembler, Open ‘E’ 


Parallel and TRS 80 BUS Interfaces ............ £245.to end of sequential file, Load and Save faster, List 
TRENDCOM Printers for TRS 80, PET or APPLE. 40 cps, variables .... 2.0... .02 0. cee ee eee eee eee + £4Q., 
4Olcolum«nn ThenmrallPnimter ce . « seu: sue: be + - os £243. PET 

TRS 80 Interface for Trendcom Printer.......... £29 


‘JOYSTICK PACKAGE — complete with connector, soft- 
‘ware, instructiond..... £39.95 single,..... £59.95 dual. 
MICROCHESS 2.0 by Jennings ................ £14 


PET/APPLE Interface for Trendcom Printer....... £49 
APPLE 


interrupt; 


. MANY SAME VANIGCIOMNS tana See. 1 fc<Me Gen) au £19.95 
nee wap: enue ae mo wa SUPER MAZE — 2 games in 1: Tunnel vision Jets you travel 


GRAPHICS LIGHT PEN £165.00 through the maze in perspective with graphics, also Kat'n’ 
ee) a eee ro Naseer... ch é pee 2 oy ARERTIONSS 

PASCAL CARD — Powerful new language for the Business MOUSE © 

User with PASCAL, PALSOFT & Intertur basic ... £296. eee aM eae on OPE TAPE, W Hors £16 

COMMUNICATIONS CARD, allows APPLE to exchange PE SINESS SYSTEMS.............. 

data with a remote computer over ordinary telephone lines 


through a modem... . =<» = molest +e ~ £140.00 
AC line controller — allows APPLE to monitor and control 
IAG devices remotely’ . £2.44 psi belo te. iG ok ss £270.00 


T & V JOHNSON (MICROCOMPUTERS ETC) LTD. 
Member of the TV Johnson Group of Companies 
165 London Road, Camberley, Surrey GU15 3JS 

48 Gloucester Road, Bristol BS7 8BH 


Branches at: Birmingham, Bristol, Edinburgh, Leeds, London, Louth, 
Newmarket, Nottingham, Oxford, Byfleet, Wokingham. 
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"Db ™ 
——4 PET USERS and budding PET PROGRAMMERS — Aa 
0 C 0 Feel Like Giving Up? Our Advice is — Don't! 
C n Get PETAID and write good.commercial software in 


HOURS NOT WEEKS. ras A 


PETAID Version 1 is a file based tility With PETAID CREATE Your Own: Incorporated in the PETAID Package 
progrann Gesigned to help people Suppiiers Files is: 
Gevelop their own file basect programs Customer Files @ powerful search function which 
na fraction of the time st takes to Mailing Lists allows the user to search his database 
weite them in Basic Personnel Files on his own defined basis 
Weeks of Programming become Address Book @ powerful set of commands 
Hours Amenities File AND. OR. NOT GREATER THAN. 
All your programs will perform to the Diary File LESS THAN. EQUAL TO 
same hight staridard Price Lists - embodied 's a string search functien 
AN your programs will Operate as Parts List which enables the user to locate 
professionally written commercial Stock Fule records based on a string contained 
software Sales Lead Lists somewhere within the record 
Patient Registers The above features and commands 
Et. Ete may be used in conjunction with one 
another with no limit on the number of 
defined operands apart from 
practicality 


NOW AVAILABLE! 

— Tape based version £80 — Commodore Disk based version £120 (Seda. files) — 
— Documentation £10 — 

FUTURE Versions of PETAID: 

1. RandomAccess @2@.Printgenerators 3. Search & Extract an index/new file/print 

4. Sort Utilities 5. Transaction Handling 6. Word Processor package 

7. Other commercial packages. 


STAGE ONE COMPUTERS ==- 
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WORDCRAFT WORDCRAFT WORDCRAFT 


WORDCRAFT for quality typing on the PET 
A BRAND-NEW Word Processing Program from DATAVIEW 


Enables you to use your PET as a powerful Word Processor 

A Diskette-based WORD PROCESSING PROGRAM for use on 32K PETS with 2040 
diskette drives 

Designed for typists to use. 

Complete with simple Instruction Manual & Reference Guide 


Features: 
* Automatic vertical & horizontal scrolling of text on the screen 
* Automatic headers & trailers for page numbering etc 
* Full text formatting: Variable page length, width, automatic indenting etc. 
* Decimal tabulation 
Automatic centring 
Automatic word underscore 
* Block movement, reproduction or deletion of text 
* Intelligent character string search and exchange (obeys case of original) 
* Automatic variable insertion from file into standard letters etc. 


Retail Price £325 including Manuals (VAT not included) 


Full detials from: EAST ANGLIA’S COMMODORE SPECIALISTS 
Telephone 0206 78811 


blJataview CHURCH ST, COLCHESTER, ESSEX 
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Computers at Breadboard 


There are computers at Breadboard — minis and micros — fun demon- 
strations of 6-level chess — serious systems (Apple !1, North Star, PET, 
Horizon, Cromenco etc.) plus a range of printers, v.d.u’s, monitors and 
applications software — even a brand new modular computer system 

is being launched. 


But Breadboard is much more. There are components, kits, games, test 
equipment. Radio station S22 is broadcasting throughout, an electronic 
organ is being built from scratch. You can get weather details direct from 
Tiros M and examine your own voice waveform. All this you can see, 

buy (at reduced prices in many cases) and build at your leisure — months 
of enjoyment. 


Breadboard’s a challenge to the true professional. 


Royal Horticultural Halls Elverton Street 
Westminster London SW1 


December 4-8th 1979 


(10.00a.m. to 6.00p.m.) Admission £1 (Students 70p) 


© Circle No. 249 


PRACTICAL COMPUTING December 1979 157 


take a leat 
Out Of Our OOK 


iL) 


— 
=a 


Ma BR 


SpSaies 


Se 


Az 


as 


We mean business when we say we do! 
Computerised business systems that 
really work for less than £3,500 


Applications you can choose from include 


SALES/PURCHASE LEDGER 
STOCK CONTROL 
INVOICING 
PAYROLL 
INCOMPLETE RECORDS (for accountants) 


All these programmes run on the Commodore Professional 
Pet Computer System, which is rapidly gaining for itself the 
reputation of a proven business computer. 

Full back up facilities are available both in terms of 
hardware and software support. The system is easlly 
mastered by first time users and full tuition is given. 


YY H sher-woods 


Business Systems Group 


110/112 Leagrave Road, Luton 
Telephone: (0582) 416202 4 lines 


® Circle No. 250 


Happy Memories 


21L02 450ns 


21L02 250ns 100p TRS-80 16K Upgrade Kit 
2114 450ns 495p 

2114 250ns 545p £64 for keyboard unit 
4116 300ns 725p ‘ 

4116 150ns 775p £58.50 for expansion box 
2708 450ns 725p 


Floppy Discs by VERBATIM £21.50 box of 10 
{Mini soft sectored for APPLE. PET, TRS-80 etc:) 


We stock the full NASCOM range of 
Large quantity of 74LS stocked along with many 
other components. free lists sent upon request 


TEXAS iC SOCKETS 8 14 16 18 20 \22 24 28 40 
Solder tail pence 10) 11 125 16517) 199211 27 37 
Wire wrap -- 24 36 39 46 58 61 63 70 109 


Gold plated S100 edge connectors £3-25 each 3/£9-50 
4.7 & 8 way DIP switches. all at 85p 
of wire wrapping équipment: Wrap-Strip-Unwrap tool £5-97 
50 foot reel of wire £1-64 Just-Wrap tool with 50 wire £12-21 


products 


We keep a full range 


Eutoconnectors 


Min £10 


orders welcome 

-—__———t 
‘Shop open ten until six Access & Barclaycard 
Prices inc VAT, orders below £10 add 25p p&p 


19 Bevois Valley Road, Southampton, 


Hants. SO20JP _—‘Tel: (0703) 39267 
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MICROTEK 
COMPUTER 
SERVICES 


FOR: 
EQUINOX 300 
NORTH STAR HORIZON 
IMS 5000 


PLUS: 


DIABLO, ELBIT & TEXAS PERIPHERALS. 
SOFTWARE PACKAGES FOR: 

STOCK CONTROL 

ACCOUNTING AND VAT 

CLIENT INFORMATION & MAILING 
BUDGET CONTROL 

CAR STOCK BOOK 

IMPORT CONTROL 

PAYROLL 

*“LOCATE-A-CAR’ SYSTEM, ETC. 


50, Chislehurst Road, Orpington, 
Kent. 
Tel: Orpington 26803 
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HERE'S TREMENDOUS VALUE 


FROM COMPUTER CENTRE 


MINI KIT MEGABYTE 


The lowest priced CP/M Z80 Micro | MEGABYTE MICRO KIT 

in U.K. Add your power and CP/M disc based micro in kit form! 

terminal. Minifloppy 16KB, RAM, | Just add power and a terminal. 

Z80, CTC, Serial + Parallel I/O, Kit includes: 

$100 motherboard, connectors, Drive, 8in double sided double 

manuals CP/M system FREE BASIC] density, Z80, CTC, Serial and 

and ALGOL. Optional two drive Parallel 1/0, 16K ram (expandable 

case illustrated and power supply | to 64K), CP/M systems, connectors, 

manuals, Case and power supply 
extra £149. Assembled and Dual 


qe Drive versions available. 


Double/single density hard 


1 or soft 
sector used for TRS80 . 


DRI 7100 (Shugert Compatible) 
single/dual density. British Made: 
Assembled + Guaranteed. Double 
4 sided version. £375 ; 


S100 KITS 


mas 


280,12" VDU, 1M. Byte.twin drives, 
Serial +. Parallel outputs. numeric 
pad, CP/M system 


CP/M Operating system + 6 
manuals + Basic - E £64 


8K Static Ram Kit 


4MHz has runin Northstar, £79 Extensive User group £4.50 
Library includes Basic 8" DISC 
Cromenco, etc. ass. £94 ; ; 
ee compilers/interpretors Algol-60, 
64K Dynamic Ram Kit Pilot, Stoic, utilities and games. 


4MHz runs with 8080, Z80, uses 10 copies £35 


LGkbINehips £449 ass. £499 Proprietory software: 
SBC 100 Single board Z80 Microsoft Basic £180 All 
$100, Z80, CTC, USART 1K RAM, Fortran £280 advertised 


CIS Cobol £380 items generally 

UCSD in stock. Cash with 

Pascal £150 order ensures same 
day despatch. Add 2% 

JS roid and 15% VAT to | 

advertised prices. 

Send :O Catalogue(please tick) 


Sora. 


4 ROM, Serial and Parallel I/0. 
£155 ass. £215|/ 


Eprom Programmer Kit 
for 2708, or 2716 Eproms $100, 


Eprom sockets £99 ass. £145 TRS 80 


Also $100 kit ass. | 16K bytes upgrade kits - 

16K Econoram IV these are the IC's that even work in 
4MHz 175 199 |the 48k expansion. Excellent 
8080A with vector instructions, screw driver and 


common sense extra! I enclose cheque for £ 


Fal 
COMPUTER CENTRE 


THE DISCOUNT COMPUTER STORE 
9 De la Beche Street, Swansea, SA] 3EX. Tel: 0792 460023 Telex: Aceue ® 


interrupt 69 104 
104 2 Serial/Paralle] 89 124 
Tarbell disc controller 125 160 


Versafloppy disc 
controller 99 140 


VDB 80x24 Video 185 245 
Motherboard (11 slot) 19 — 
Prototype board 18 — 
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Do you want to buy 
a MicroComputer? 
Digitus stocks a wide selection of micros 
and provides expert advice, sizing and 


design. 
Test some robust, proven computers: 


@ Apple 11 

@® Cromeinco 

@ DG MicroNova 

@ North Star Horizon 


Choose from a range of peripherals: 
Shugart, North Star, Sanyo, Sony, Lear 
Siegler, Cifer, Centronics, Teletype. 


Discuss and select a system to fit your 
present and future needs. 
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PS Also provided: 


micro skill, software, books and training. 


Call, write or visit: 
Digitus Ltd 
Dumbarton House 
68 Oxford Street 
London W1 

Tel: 01-636 0105 


Do you need help 
to design and process 
your MicroSystems? 


Through its MicroSkill Register of over 
200 professionals, Digitus provides 
experienced programmers, designers 
and engineers to develop systems on 
most micros including: 


@ Z80/8080 @LSi11 
@ 6502 @ MicroNova 
@ 6800 


Some of the Register people have their 
own machines. Others work on customer 
or Digitus equipment. 


Whether you require a small program 
written or a large system designed and 
engineered, Digitus MicroSkill can 
provide support. 


Deus 


PS Applications to join the Register 
are welcomed. Please sendC.V. 
and two professional references. 


Call, write or visit: 
Digitus Ltd 
Dumbarton House 
68 Oxford Street 
London W1 

Tel: 01-636 0105 
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Boes your 
MicroComputer 
need software? 


Digitus supplies application programs, 
systems, and tailormade software 
systems. 


We specialise in business and 
administration programs for Z80/8080 
and MicroNova computers including: 

@ Wordprocessing 

@ Mailing 

@ Sales Ledger 

@ Purchase Ledger 

@® Nominal Ledger 

® Stock Control 


Also supplied: systems software for 
Z80/8080 including CP/M, Extended 
Basic, Fortran and Interactive Cobol. 


— 


Do you want a 
MicroSolution for 
your business? 


Call, write or visit: 
Digitus Ltd 
Dumbarton House 
68 Oxford Street 
London W1 
Tel: 01-636 0105 
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Some people want to buy equipment and 
software and bolt it together for 
themselves. 


Others want to buy a solution, a complete 
system to meet their needs economically 
and reliably. 


Digitus provides MicroSolutions for 
business, administration and 
professional practices. 


We analyse your requirements, specify 
systems, choose suitable equipment and 
software, tailor it to fit your people and 
organisation, hold hands during 
transition, train operators and managers, 
arrange regular maintenance and 
support. 


In short, provide a total MicroSolution. 


oes 
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Call, write or visit: 
Digitus Ltd 
Dumbarton House 
68 Oxford Street 
London W1 

Tel: 01-636 0105 
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NEWCASTLE UPON TYNE’S OWN 
MICROCOMPUTER SYSTEMS HOUSE 
MULLER (ANGLO AMERICAN COMPUTERS) LTD* 


@ CONSULTING: Microcomputer Systems Analysis & Feasibility Studies 


NATIONWIDE MAPCON Registered Consultancy: See Below 
£2000 FREE CONSULTING! Why do Without the Facts? 


@® SYSTEMS DEVELOPMENT: Integrated Hardware & Software Systems 
TURNKEY Sytems: Fully Customised Programming 
Professional Design, Development, & Maintainance 
Start-to-Finish Systems Integration 
Low-Cost Standard Business Software 
Specialists in Low-Cost Computerisations 
Give us the TOUGH Jobs: That Increase Business & Profits 

Automated Estimation & Tendering 
Process Control & Production Management 
Distributed Processing (Multiprocessing) 
Management Information 

Retail Point-of-Sale & Inventory System 


EXPERIENCED DEALER: Industry Standard Hardware & Operating 
Systems 


Featuring the SDS-200 Maximum Capacity Business System 
As Advertised in This and Previous Issues of PC 
By AIRAMCO the UK Distributor 


£2000 FREE CONSULTING 


VIA Non-Returnable 100% Government Grant for First £2000 
(This is Enough in 95% of all Cases) 


AVAILABLE TO Qualified Industries & Manufacturers Small or Large 


Most Firms are Fully Served by Flexible Microcomputer Systems 


Why Settle for Expensive Limited-Function Accounting Machines 
(For £8,000 - £12,000)? 
Why Pay for a Minicomputer-Mainframe at £15 - 50,000 ? 


TODAY’S Technology at a Fraction of the Cost: 
Typically Only £5,000 - £15,000! 


THE Government Department of Industry Wants You to Have the Facts 


By Way of a MAPCON Registered Consultant 
Non-Believers are Invited to Ring for the Attention of Mr. Nish 
MAPCON Dept. of Industry at Stevenage (0438) 3388 


AVAILABLE from the NATIONWIDE MAPCON Consultancy Above 


*E Floor, Milburn House, Dean Street Newcastle upon Tyne (0632) 29593 
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P\rererses 


8/11 Cambridge House, Room PC, 
Cambridge Road, Barking, Essex IG11 8NT 
01-591 6511 


Are you having problems choosing a 
present? 


Why not consider a light and entertaining book, 
game or cassette on Micros? 


Computer Rage: A board game for children and adults £6.95 
Take My Computer Please . . .: Light-hearted fiction fae25 
Artist and Computer: A glossy book filled with ideas and 
discussion : £3.95 
BASIC Computer Games: Listings for about 100 Games £5.00 
More BASIC Computer Games; More listings £5.50 


Computer Music: A selection of articles from BYTE magazine 

: £6.75 

SUPER-WUMPUS: A game in 6800 Assembler code and BASIC 

£4.25 

Introduction to TRS-80 Graphics £5015 
What To Do After You Hit Return: A large and lively book of 


games £8.95 
8080 Galaxy Game: A listing of acomplex & exciting game £6.95 
CS-1001 Logic Games: a PET Cassette £6.50 
CS-4001 Space Games: an APPLE Cassette £6.50 
CS-5001 Graphics Games: a Sorcerer Cassette £6.50 


CS-6001 Graphics Games: A Challenger/Superboard II Cassette 


£6.50 
Cs-3001 Board Games: a TRS-80 Cassette £6.50 
AND MANY MORE!! 


HOW TO ORDER for same day despatch of goods. 
Add 15% VAT on the cassettes. Send cash, P.O. or credit 
card no. to L.P. Enterprises, 8/11 Cambridge House, 
Room PC, Cambridge Road, Barking, Essex IGI1 8NT. 
Payment must be in sterling and drawn against a U.K. 
bank. Telephone orders, enquiries and visits welcome. 

01-591 6511. 
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SIRTON PRODUCTS (sp) 


World’s widest range of micros 
from the UK’s specialist importers. 
C1P & Superboard — better keyboard than PET! 


better BASIC than TRS80! cheaper than either! 
From less than £300, 


C2-4P also has better display and graphics than 
PET or TRS80! C2-8P worlds most expandable 
personal computer. From tess than £600. 


Software over 60 personal, business, games & 
educational programs on cassette or minidisc. 


Expansion — up to 32K (48K C2-8P), I/F boards 
for printers, D/A converters, prototyping boards, 
voice 1/0, sound and AC control option (C2 only). 


C30EM, C3S1, C3A, C3B, C3C — reai business 
systems starting with 32K & dual 8” floppies. 
Expandable to multiusers, 20 or 75MB hard discs, 
BASIC, FORTRAN, COBOL RPG11, Applications 
software and DATA BASE MANAGEMENT 


(PACKAGE. From less than £3000 C-30EM, 
from less than £10,000 with 75MB disc-C3B. 


Phone for details or to arrange demo! 


U-MICROCOMPUTERS 


U-Microcomputers Ltd 

Station Rd., Weaverham, Nr. Northwich, Cheshire 

Tel: 0606 853390 Telex: 666592 ¥ 
¢ Circle No. 260 


also @oppicit official dealer 


13 WARWICK ROAD 
COULSDON 


SURREY Tel: 01-660 5617 


MIDAS S100 SYSTEMS 


Substantial Mainframe to house your $100 system, with optional 


ITHACA INTERSYSTEMS DPS 1 


Professional versatile computer system with comprehensive front- 
panel facilities and 20-slot motherboard. Units have substantial 
power supply etc. and come with 2 or 4 MHz 2-80 CPU. BUS 


conforms to the IEEE S100 standard. 
DPS.1 from £695 


5in. or 8in. disc drives. Special systems built to your requirements 
from 2-80 CPU and other S100 boards held in stock. 

Mainframes from £228 

MIDAS 1: Z-80 System from £625 (built) 

MIDAS 2: 2-80 5in. Disc System from £1, 100 (built). 

MIDAS 3 : Z-80 8in. Disc System from £1,300 (built). 


COMPREHENSIVE RANGE OF S100 BOARDS AND SOFTWARE STOCKED 
from 
ITHACA INTERSYSTEMS ° S D SYSTEMS - GODBOUT - CROMEMCO - 


a=) 
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alphameric 
Low vec arr al for an rntted by OEM’s pP 


engaR ole t 


The Alphameric <1 02 key is especially 


FEATURES: 


designed to interface to the OEM’s pP. ALPHAMERIC’S own inhouse plastics 
When a key is depressed a unique code is injection moulding plant produces ail 
; ; sent to the pP. In addition, each key ALPHAMERIC’s keytops. 
High ly Cost Effective produces a further different code upon Keytops are double-shot moulded in the 
release. This up/down coding enables the truncated style. A wide range of colour com- 
Low Profile ( 3 4mm max ) OEM’s uP to perform any desired keyboard binations is available together with access to 
M function including: an enormous range of standard keytop 
legends (including Arabic). 
Easy Snap-in Customising N-key Rollover (or 2 or 3 key Rollover) Non-standard legends can be created at 
a nominal extra cost. 
Auto Repeat and/or Repeat key functions In addition to the usual single width, 14 
ima ibili width and double width keys, 
uit te Code Flexibility Logical or non-logical output codes ALPHAMERIC make 1% width and 1% 
via OEM S pP width keys enabling the use of rectangu- 
String output lar cutouts (see picture). 
3 Wire Interconnect DC level outputs (single lines) Mechanical 


D ° The computing required of the pP is zero Industry standard %” keystation spacing 
No Switches to Fail when no keys are being operated and other- (19.05mm). 
wise peaks at about 1% of the computing 
s capacity of modern pPs. Program space Overall dimensions 15.25” x 7.75” x 1.35” 
Fully Solid State requirement including lookup tables is (387.3 x 196.9 x 34.3mm). 
typically 4K. 


Low Power Consumption Rate 0.120" Cann) 


Customising ” 
In terminal design it is often possible to Total travel 0.180” (4.6mm). 
1 specify a large subset of most keyboard 
Rugged Construction layouts. The <102 uses snap-in switch Force at operating point 2 ozs. (60 gms.) 
modules which work as soon as they are nominal. 
snapped-in. This enables the OEM to do his 


own customising of the subset layout. Detailed drawings supplied on request. 


Electrical 


Usual interface is 3 wires (+12V, signal, OV) ] . 

to minimise interconnect costs. Serial data a meric 
Principles of Operation rate is normally 2400 bps or 9600 bps. s 
The patented capacitive switch used in the Power required is 12V (+ 10%) at only Alphameric Keyboards Ltd 
Alphameric <102 key gives ultimate key- 20mA. Manor Way, Old Woking, 
board reliability (24,000 hours MTBF) and Parallel output optional with eight data Surrey GU22 93X 
has been incorporated into tens of thousands _ bits, strobe and KBD ready line for easy Telephone Woking (04862) 71555 


of leading OEM terminals. interfacing to PIO. Telex 859131 ALPHAM G 
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DATRON of SHEFFIELD 


ic Crome meo « the ultimate name in micros 


DATRON import direct from Cromemco, California. 
DATRON can supply Nationwide. 
DATRON can provide maintenance nationally 
by C.F.M. 
DATRON can give you the realistic prices. 
DATRON have in stock:— 
System 2 46K £1995 
System 3 32K £2995 
System 3 64K £3292 
DATRON have Z-2H Hard Disc coming soon. 
DATRON can supply Systems 2 and 3 and Hard 
Disc with Multi-User facility. 
DATRON easily accessible — in the centre of 
the country. 


Write or telephone for FREE colour brochure on System 3 or Z-2H. 
We use Cromemco for our own business, why not call in for a demonstration. 
DATRON MICRO CENTRE Latham House, 243 London Road, Sheffield S2 4NF. 
Telephone 0742 — 585490. Telex 547151. 


© Circle No. 263 
New Low-cost Printer from FL, 
Anadex DP8OO0O 


80 Columns $B Dual Interface - Serial & Parailet 
112 cps - 84pm bi-directional [B96 ASCII set. 9 x7 matrix 
(81K Pont Buffer 


MODEL 14 EPROM ERASERS 


rm 


EPROM ERASER UV1I41 


Features: 

e 14 EPROM capacity 

e 5 to 50 minute timer 

e Safety interlocked to prevent accidental exposure 

to UV source 

e Fast erase times (typically 20 minutes for 2708) 

e Convenient slide- tray loading of devices 

© Rugged construction 

e Price only £78 + VAT (Price includes delivery) 
Modei UV 140 also available: similar to UV141 but with- 
out timer. 
Price £61.50 + VAT (Price includes delivery). 
Use the reader enquiry service or write/telephone. for 


Also available 


Printers 
Texan B10 feom only 61392 
SCI Rotary Prnter trom onty f 747 


Visual Displays 
ear Siagier 


Data Storage 


further information. 
Send Cheques/ Official Orders to: 


GP Industrial Electronics Ltd. 


pine: Heme 
ontyf 1399 


Skardon Works, Skardon Place, North Hill, 
Plymouth PL4 8HA 
Telephone Plymouth (0752) 28627 
TRADE & EXPORT ENQUIRIES WELCOME 


PERIPHERAL HAROWARE LIMITED 
Armfield Close, West Molesey 
Surrey England Telex 922175 

Sole UK distributor 


South North Ireland 

01-941 4806 Wetherby 61885 Dublin 971854 
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WHY BUY A 


MICRO-COMPUTER FROM 


PETALECT 


BECAUSE 


1) Established company trading since 1971 
2) Electronic servicing is our speciality 


3) We have in-house programmers/systems 
analysts 


4) We have our own service engineers 


5) We will demonstrate the PET at your 
. premises 


6) We can customise the PET to your 
requirements 


Petact authorised distributors for central 

Southern England for the full range of 

Computhink disc systems (dealer enquiries 

welcome) 

Computhink Old ROM 400K 
e New ROM 400K 
a New ROM 800K 


£795.00 
£795.00 
£995.00 
All + VAT 


ELECTRONIC 
SERVICING LTD. 


7) We.can arrange finance 


8) We offer, after the three-month warranty, a 
service contract from £69.50 


9) You benefit from our experience of having 
sold over 450 micro-computers to industrial, 
educational and business, personal users. 


10) We specialise in programs and interfaces for 
weighing applications for average weight 
control and counting etc. 


Large Keyboard PETS in stock 32K PET 
£795 + VAT 16K PET Ask for delivery on 16 
2040 Disc System and C.B.M Printers. 
Large Extension Keyboard for the PET 
£89.50 + VAT. 


Specialists in applications requiring interfaces 
for electronic balances (Sartorius, Metler, 
Oertling, Salter) also instruments like Pye 
Unicam SP8 100 Spectrophotometre, other 
interfaces are available by special manufacture. 


Stockists for Petact Business Systems (Sales accounting, purchase invoicing, payroll, Stock Control, 


Nominal Ledger and management information. 
A wide range of Printers available i.e. Teletype 43, Anadex C.B.M., Printerm 


COMPUTER BOOKS — for professionals, hobbyists, businessmen and newcomers. 
ACCESS, BARCLAYCARD 
Wel also supply: Apple I! 16K, 32K or 48K, mini-disk drives, interface cards and software. 


if you require any more information or demonstration regarding the PET 2001/8 or any associated 


equipment, programs, etc., please contact Mr. P.J.A. Watts or Mr. D.W. Randall at: 


Shop at: 

PETALECT 

Chertsey Road, 

Woking, 

Surrey. 

Tel. Woking 21776/23637 


PETALECT ELECTRONIC SERVICES LTD 
33/35 Portugal Road, 

Woking, 

Surrey. 

Tel. Woking 69032/68497 
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‘WORD PROCESSOR DEMACAN LTD 


computer systems 


COMPLETE WITH PRINTER We supply complete scientific and business systems based 
FOR £ 1 1 95 on ITT 2020 (Apple I!) or PET Computers. 
+ WE can supply ALL ITT 2020 System products FROM STOCK 
at keen prices, eg: 
New (Palsoft) ITT 2020 16K £867 
vaca 32K £931 
f ‘ 48K £995 
ITT 16K RAM Extension (4116s) £65 
ITT Floppy Disk Drive with controller £425 
Corvus II MB Hard Disk with controller £3500 
ITT RS232 Communications Card (Serial) £99) 
ITT Parallel Interface (Printer) Card £99 
(TT 779 (Centronics) Printer — Friction Feed £825 
— Tractor Feed £875 
Qume Sprint 5 Daisywheel Printers from £2,384 
Range of 15 Printers from £350 
Verbatim 5 %in. Diskettes. (10) £30 
Wide range of other equipment and software available. 
7 : The MINICAM System with its flexible, modular interface to 
Based on TRS-80 Level ll, 12in. wide screen, 64 6502 and 6800 series computer systems offers a total product 
characters (A4) wide, upper/lower-case, superb approach to data acquisition and control. A selection of the 
Electric Pencil software, Anadex 8000 dot modules available: 
matrix printer or Qume daisywheel printer 3U Rack and P.S.U. Unit £304 
(option). Bus Interface Board £228 
General business software also available to run Dual 12-bit D-A Converter £175 
on the above system 12-bit A-D Converter €128 
Complete with Anadex printer 16K £1,195 16-way multiplexer module (eg. for above converters) £149 
b 48K & 2 disc dri £1,995 Send for details of full module range and software available. 
As above u é GISC Grives z PET Machine language guide (BASIC entry points etc. for old 
Qume daisy printer in lieu Anadex £995 and eewibEtis. £6.75 inc. 
Dual floppy disc drives £575 Prices exclude VAT etc. 
All prices ex. VAT. : 
Phonel/write for further details or demonstration. For further information, please contact: 
LONDON COMPUTER STORE DEMACAN LIMITED 
43, GRAFTON WAY, LONDON W1. 2 West Priory Close, Westbury-on-Trym, 
Tel. 01-388 5721. Bristol, BS9 4DD, England 
Tel: 0272-621920 
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PET, APPLE Il, ALPHA MICRO, BONDAIN BOOK-KEEPER 
AND NOW ...... 
THE PORTABLE BRAIN 


FROM SHARP 


e Z—80 based CPU 

e 4K bytes monitor ROM 

® Internal memory expansion to 48K bytes of RAM 

e 14K extended basic (occupies 14K bytes of RAM) 

® 10 in. video display unit — 40 characters x 25 lines 
display 

e 80 x 50 high resolution graphics 

© 78 key ASCII keyboard alphabet (capital and small) 
plus graphics 

© Built-in music function 

e Fast reliable cassette with tape counter 


1200 bits/sec 
= : e 50 pin universal BUS connector for system expansion 
Head Ofivee: printers, floppy discs etc. 
Sumlock-Anita House 
15 Clerkenwell Close 
London EC1R 0AA. Also at iS 
Tel: 01-253 2447/8 Cannon Street Station ies &) — 


Telex: 299844 London EC4 
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micro-computer centre 


If you’re wondering if a micro-computer 
can help you, we are here to advise you. 
At Lion House-London’s leading centre 
for micro-computers- you'll find: 

> Experts who'll explain the equipment 
in a way you can easily understand, 
showing how and where it applies to your 
work. 

+ Demonstration areas where youcanget 
immediate experience of using micro- 
computers yourself. 

»* Probably the biggest range of soft- 
ware inthe UK. 

+ Programmes can be tailored for your 
particular commercial needs by our In- 
House Analysts and Programmers. 

+ Total service -including the availability 
of full maintenance after you’ve bought an 
installation. 

» Leasing and H_P. facilities immediately 
available. 

x A computer book section with publica- 
tions that give you new insight into the 
world of micro-computers. 


Telex: 28394 LionG. 
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Open 9to 6, Monday to Saturday (Thursday to 7). 


How will micro-computers help you? In 
thousands of ways-only a few can be 
mentioned here... $ 


MICRO-COMPUTERS 
FOR BUSINESS 


For business and professional, the 
versatility of compact micro-computers 
means that all the benefits of big com- 
puters are made available to all atlow cost. 
The businessman can now computerise 
his accountancy, his stock control, his 
records and much more-cutting his over- 
heads and improving his efficiency. 

For the home, micro-computers have in- 
numerable uses and considerable value 
too-sometimes in unexpected ways. 


LION MICRO-COMPUTERS 


SMALL COMPUTERS- TO MAKE YOUR BUSINESS BIGGER 
Lion Computer Shops Ltd, Lion House, 227 Tottenham Court Road, 
London W1 (First Floor). Telephone: 01-637 1601. 


Ne 


MICRO-COMPUTERS 
FOR THE HOME 


ni ey 


Budgeting .. . investments . . . con- 
trolling heating or security ... storing 
information on things like recipes... 
designing complex and fascinating 


games...education... 

Come and see. We invite you to visit us 
and investigate the possibilities and the 
potential. If you're too far away, phone or 
write and we'll send you more information. 
You need a micro-computer. We can 
supply it. 


= , 
les J 


“Tottenham CourtRoad 
El ja yy 
| = ee 

joooe—-* 


] 


auf 
co | 


e Circle No. 270 
167 


ee ecaebeecccaccaescenccanqcsecccetsccsaccgevscedsccnsteaccccssucassdcsesdalsneegt 


te.) 
“a 
Ba 


OFF THE PEG? 
OR MADE TO MEASURE? 


IF YOU HAVE AN OFF-THE-PEG 
REQUIREMENT, WE CAN SUPPLY YOU 
WITH STANDARD PACKAGES FOR: 


PAYROLL 
SALES 
PURCHASES 
INVOICING 
STOCK CONTROL 


IF YOU REQUIRE SOME SPECIAL __ 
TAILORING, GIVE US A CALL AND WE'LL 


work stations 
stands/wing tables 


Assist your operators . 
Enhance your environment 

We manufacture many 

different configurations 

to suit most 

requirements 


Planned Data 


What type of computer |! PLANNED 

solution did youhave |: DATA 

in mind, Sir? ? FURNITURE 
i Terminal 


CeeE IETS cecee Rea enc cccssncwednessnencacaccccsscsnesanceassconsnwecansacncsuscssanacnnncnnsnas: 
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MEASURE YOU UP FOR A NEW SYSTEM. Furniture Co. Ltd. t f 
RODGER COMPUTER SYSTEMS LTD, Percents i 
UNIT N16, FULLARTON ROAD, Greate Skane i 
GLASGOW Telephone: 061-477 4890 i 

Telephone 041-641 6110 pusceredecgumienscccccscasrececcscesesssecSicesesszssQMmBUMMBsseronseezecicsgees 
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MICROWARE COMPUTERS, OF HULL 


MICROSTAR 45 + 


Ul 
if APPLE Il PLUS 


Apple Il Plus 16K computer 

Apple II Plus 32K computer 

Apple || Plus 48K computer 
Eurocolour Card 

Disc Drive with controller 

Disc Drive only 

UHF Modulator (for TV output) 
High-speed serial interface 
Parallel Interface 

Integer Firmware Card 

Centronics card & cable 
Communications card 

Clock card 

Pascal & language card 

Qin. Black & White Video Monitor 
12in. Black & white video monitor 


COMMODORE 


CBM 2001 8K Pet 
CBM 3016 16K Pet 675.00 
CBM 3032 32K Pet 795.00 
CBM 3022 Printer, 80 column tractor 

feed 645.00 
CBM 3040 floppy disc unit 795.00 
IEEE to IEEE cable 25.00 
IEEE to Pet cable 20.00 
C2N external cassette 55.00 


550.00 


PETSOFT STOCKISTS 

12 minute blank cassettes (per 10) 

5in. floppy discs (Apple & Pet per 10) 
30.00 

8in. floppy discs (Microstar per 10) 50.00 


5.00 


(Multi-user, Multi-task) 
64K, 1.2 megabyte 
64K, 2.4 m.byte 
Upgrade, 1.2 to 2.4m.b 
Add 0n2.4 m.b. 

20 m.b. hard disc 


VDU We Recommend 
Hazeltine 1500 


CABLES (RS232) 
VDU Connector 
Printer connector 


MICROSTAR SOFTWRE 


4,950.00 
5,650.00 
1,250.00 
3,400.00 
4,950.00 


785.00 


21.00 
21.00 


CPM (gives access to Assembler & 
Basic-E) 

Flexitex word processing 

Stock control 

Sales ledger 

Cobo! (under CPM) 

Fortran (under CPM) 

Mailing list 


PRINTERS 

Anadex DP8000 

Pet Interface for DP8000 

Teletype 43 

Decwriter 4 (LA34) 

Qume Sprint 5 (Daisy Wheel) 
complete 


575.00 

45.00 
945.00 
995.00 


_Microware Computers | 


1133 HESSLE HIGH ROAD HULL HU4 6SB 
Telephone (0482) 562107 


2,497.00 


ALL PRICES EXCLUDE VAT @15%, UNLESS OTHERWISE STATED 
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3-LIME computing 
COMPLETE YOUR TRS-80 WITH... 


Top quality certified Verbatin disks. 


only £23.00 PLUS VAT (per box of ten) 


‘MINI-KASSETTE’ disk storage unit. Grey plastic 
case stores up to 10 diskettes. _ PLUS 
£ 1 .90 VAT 


DUAL DISK DRIVE 


aad ea 


BUSINESS PROGRAMS 


3-line computing offer a complete range of ‘in- 
house’ business programs with sophisticated 
| features and at competitive prices. 
Includes: Advanced Weekly/ 
Monthly PAYE £140.00 pws var 


Integrated Stock 

Control/Invoicing £1 60.00 PLUS VAT 

Nominal 

Ledger £120.00 pws var 
We will also write programs to customers 
requirements at very competitive prices — 
write for details. 


PLUS VAT 


A highly reliable dual disk drive manu- 
factured by Compu-Think. Connects 
directly to TRS-80 Expansion Interface, 
and comes complete with all connecting 
cables, and TRSDOS. 


GENERAL SOFTWARE 
Microsoft FORTRAN IV package 

Compiler /Library/Loader/ 
DOS 3 .O Assembler (Requires £240.00 
DOS 3.0, written by the author of TRSDOS, goes beyond 32K + Disk) PLUS VAT 


NEWDOS, CP/M, etc. to provide new power for TRS-80 
disk systems. Supplied on two disks and includes many USCO PASCAL system (Not a Tiny Pascal) 


extra utilities available only from us. Operating System/Compiler/ 
Features Library etc. (Requires £1 40.00 
* Device Independant Operation 48K + Dual disk) PLUS VAT 
* Auto memory allocation 


Many utilities available to aid program writing/ 


* Command chaining ; ‘ 
+ Ultra-extended keyboard functions £49 00 dembugging in all languages. 
+ Twice as many DOS commands : Send for our list. 

as TRSDOS PLUS VAT 


Trs-8o .| | RS-80 SOFTWARE NEWSLETTER 
software not || A must for all TRS-80 owners. Includes 
~ | games, business programs, hints, tips, 
etc., and it’s 100% UK!! 


£1.00 per issue/£6.00 per 6 issue subscription (inc. vAT) 


All prices exclude VAT, except where shown. Dealer enquiries welcome! 


CONTENTS - 


3 
Textman (1) 5 
NEWDOS Review 13 
Tank Baitle a) 


Editorial 


F=UlME EOMPULIMAG 36 CLOUGH RD, HULL HU5 10L 
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At last... . 
the mechanical interface! 


Turn your electric typewriter into a low cost, 
high quality hard copy printer. 


F 


BUY 
AN 


@oppic computer 


SYSTEM 


> 


WITH FULL SUPPORTING 
SOFTWARE 


from 
Scotland’s leading dealer 


The all new 

KeyPak from 

H . ia is Tn, Capital Computer Systems 
Demonstrations from: Paige Mates imacfeceeeteweradera 
interface of any commercially available 


electric typewriter with any 

£325 computer such as the PET, 
+ VAT APPLE and Tandy TRS-80. 
The result: low-cost, high- 

quality hard copy. 


Peter MacNaughton 
and Associates _ 
Annfield Glenalmond, Perth 


Tel: (073 888) 267 


Contact us now for more information 


CAPITAL COMPUTER SYSTEMS 
Capital House, 29/30 Windmill St, W1. Tel: 01-637 5551 
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Why wait for a kit computer when you can buya 
fully built and tested Superboard II off the shelf ? 


SUPERBOARDIZ (4k) - £188 + var _ 


Europes lowest cost 8k Basic in Rom Microcomputer 


* Guaranteed no flicker * No bother, fully built and tested SUPERBOARD Ir 
* No extra’s except ‘‘volts ‘n’ amps”’ 


YOU CAN’T LOOSE - DON’T BE LEFT BEHIND 
IF YOU DON’T OWN A MICRO ALREADY !! 


Direct from its 
designers - 
OHIO SCIENTIFIC 


Commant 


* Full details 
on request 


* Ex stock 


Full 

refund 

if not 
completely 
satisfied 


Watford Electronics ; Videotime Products (Micro Division) 
33/35 Cardiff Road, My) 56 Queens Road, 

Watford, Herts. Basingstoke, Hants. 

Tel: Watford 40588/9 : (0256) 56417/26620 
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can 224, EDGWARE ROAD 
TW HCHRHO, LONDON W2'DN 
— TEL (01) 402 8842 
oO; RO 
4 
@appice SALES SERVICE 


Official Dealers — Apple Il — Microstar — Compucorp 


PRICE LISTS 
HIGH-SPEED SERIAL CARD. DIGITAL 
UGHT FEN on CARD co LOUR CARD 
Lol a Apple Il or ITT 2020 
PALGARO Mixed Colour Text!!! 
B/W MODULAT 
PROGRAMMERS AIDNO Complete software control allows 
15 fully-saturated colours in 
Graphics and Text modes. 
Simple plug-in system. Existing 
Software Compatible Designed 
and Manufactured by us 
Complete System. £148.00 
Monitor Mod Kit £27.00 


ByaseseResa 


3 
S 


DISK DRIVE WITH CONTROLLER 
DISK DRIVE 
DOS 3.2 MANUAL & OISKETTE 

E PASCAL 


Sus8eR8 


APPLE Il INTEGER BASIC MANUAL 

APPLESOFT BASIC MANUAL 

6502 PROGRAMMING MANUAL 

APPLEII PLUS COLOUR (PAL) 
6502 PRD Ae ANAL 


BLANK CAS E (C15) 
ER OERCoUeTS ol PORT 
2M 


oe 
= 
Oounw 


3 
anssSon 


1 
1 
1 
Ks 


00 
.00 
00 
00 
00 
00 
00 
00 
00 
00 

00 
00 
-00 
00 
00 
00 
.00 
50 
00 
eS 
75 
30 
00 
90 
85 
00 
00 
00 

5.00 

6.00 

§9.00 
0.00 
0.00 
0.00 
2.00 
5.75 
3.50 

00 

00 

00 

00 

25 

00 


APPLE ti REFERENCE MANUAL 
BASF FLOPPY DISKETTE 
CENTRONICS 779 PRINTER 
CENTRONICS PRINTER CARD 
HITACHI 9” B/W MONITOR 

» TRENOCOM 100 PRINTER 
TRENOCOM PAPER (80 FT) 
TC 3 TRENDCOM 100 1/F 


12-BIT RESOLUTION 
AID Conversion 


Our new A/D cards offer high 
12-bit resolution with-a fast 
conversion time, 4 inputs on board 


APPLE PASCAL TM cee i 
Max. Sensitivity 10 uV F.S.D. 
’ Demonstration Software 

This Hardware/ Software package Supplied. 
provides a very powerful tool for 
the serious user. High speed hires Turn your apple to a fast analogue 
‘Turtle’ graphics, fast editor, data aquisition system X, Y plotter 
Compiler, Relocatable Assembler, etc. 
Excellent System Utilities, Superb aaa all 
documentation £289. 12-Bit System £174. 

8-Bit System £116. 


LEASING FACILITIES AND FINANCE COMING SHORTLY 
AVAILABLE 
RING FOR QUOTE COLOUR FOR PET TRS80 


SPECIAL INTERFACES PART EXCHANGE 
We can design and produce special interface We offer generous P.X 
systems at reasonable cost allowances, ring for quote 


All prices exclude VAT 
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MK 14 SOFTWARE 


Suitable for most SC/IMP Configurations 
MIKOM (Commercial Systems) Ltd. 
Suppliers of Sottware to Government Departments, Universities, Schools and Industry. 
NOW ANNOUNCE the ‘MIKOM SERIES 600° 
Programs to run in the 600 Bytes available on board the standard MK 14 
The MIKOM SC /MP HEX ASSEMBLER 


Produces faster more efficient code, is more flexible, needs less memory {< 300 bytes) and 
costs far less than Basic. Operates through a hex keyboard and display — is faster and more 
accurate than hand assembly — no tedious offset calculations to make — allows corrections and 
amendments in minutes — produces compiled code (no interpreter needed) — greatly simplifies 
programming — is indispensable to Amateur and Professional alike — hundreds of satistied 


users. 


COMPLETE WITH 21 PAGE MANUAL, INSTRUCTION ANO CODING SHEETS. STILL ONLY 5 


Inclusive 

MIKOM (Commercial Systems} Ltd., 
1 HYTHE BRIDGE STREET, 

OXFORD OX1 2EW 


THE MIKOM SUB ROUTINE COLLECTION 


Cheque or P.0. to 


Select the ones you need to make up your own package from our very wide range which includes 
— Decimal Complement and Add — Decimal Multiply and Divide — Various Display Formats — 


Does your computer speak to you? 
"WEHL IHT KAAN DOO WIHTH MEE!’ 


Features. 

@ Single PCB plugs directly 
into an SWPTc 6800 bus. 
@9 parameter vocal tract 

model. 

@ Realtime software 
converts any stored 
phonetic code to speech. 

@ Computer Games. 

@ External input for special 
musical effects. 


Make your computer 


talk 

Just by entering phonetic 
text (as in the sentence at 
the top of the page). 
Microspeech with the 
MSP2 software can make 
your computer speak. 
MSP2 uses only 4K of 
memory. Every extra 1K 
of buffer space can store 
90 seconds of speech. 


Decision Table Processors — Comparison Tests — Tape Interfaces of Assorted Qualities — 
Block Move Instructions — Insertion Processing. 
MIKOM COMMERCIAL PROGRAMS 
The Payroll Suite: wage slips, PAYE, overtime, bonus, weekly summary sheet, coin analysis etc. 
— weekly cash accounts — VAT and yearly accounts — % mark up — stock keeping and taking 
~ sales and invoicing — many more; all complete with a supply of documents and instructions. 
MIKOM GAMES PROGRAMS 
The fabulous ‘Mars Mission’; this will really test your skill as a navigator — try a game of Golf or 
Cricket — a very realistic Greyhound Derby, tun your own Tote — a flutter at Roulette perhaps 
— ora trip to the Moon — Clay Pigeon Shoot, Experts can pull two — all complete with score or 
log sheets. 


@ Adds speech output to 
existing BASIC programs. 

Microspeech package 

@ Speech synthesizer board 
(assembled & tested). 


@ MSP2 Software on floppy 
disc or cassette. 


@ Hardware & Software F 
manual. It speaks for itself 


@ Speaking BASIC software 
option. 


TIM ORR DESIGN 
CONSULTANT 
55 Drive Mansions, 
Fulham Road, 
London, SW6 


2 SS 
ais 


THE MIKOM HEX KEYBOARD 
Plug-compatible with the MK 14 — Burgess micro switches for performance and long lite — 
including reset key — splash proof, easy to keep clean — very light positive feel — sturdy panel, 
easy to mount — easily modified to sult most kits — make your keying in fast and accurate for 
only £16 all inclusive. 


COSTRONICS 
ELECTRONICS 
13 Pield Heath 


Avenue, Hillingdon, 
Middlesex 


THE MIKOM CABINET 


Work station, fun station, call it what you will. The wife wilt like this one — Handsome Real 
Wood Veneer, Oak, Mahogany or Teak — will accommodate any kit — Steek modern Ergonomic 
design — display window for up to 8 by 3/4 in — positive location tor forms on writing surface 
— takes almost any size keyboard — overall size approx. 42 by 42 by 27cms. With sloping front. 
Get It all together for only £24 all inclusive. 


For turther details send large S.A.€. Please state particular requirements and memory size 
available. 
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U.K. — Micro Supplies —SCOT LAND.  12374-795 


ae ad ee ORE MICROPOLIS S100 BOARDS 


1041-11 315K drive + controller SD Sales 32K Ram 375 ns Assm.+tested £355 

Cable + BASIC, ASSEMBLER, JADE 280 2 mhz Assm.+tested £140 

+ EDITOR only MIKOS 15 slot Mother Board Assm. +tested £110 
1015-11 315K drive — add-on MIKOS 2 Parallel/2 Serial Assm.+tested £130 
other products on application MIKOS 16K Erom (No 2708's) Assm.+tested £110 
MIKOS Extender Board Assm.+tested £47 
MIKOS Real time clock 2 interrupt Assm.+tested £120 
DSEL P.S.U. Kit+8v +16v 4A Assm.+tested £175 


SOFTWARE 


CP/M for Micropolis 
MACRO for above 
TAILORED Software for all applications 


SYSTEMS 


U.K. DISTRIBUTOR for 
£1210.00 SDS-200 (SD Sales) also HORIZON, 
£1894.00 CROMEMCO, DATA SYSTEM 800, 801 


FULL SERVICE & BACK-UP FACILITIES AVAILABLE 
Telephone for all Non-Listed items ACCESS BARC 
iten LAYCARD 
OEM & DISCOUNTS on Application Delivery at cost — Prices exclude VAT 


DATA SYSTEMS SUPPLIES LTD. 03374-795 


SHORE HEAD ROAD, INDUSTRIAL ESTATE, 
* Circle No. 281 


NEWBURGH, FIFE, SCOTLAND. 
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£595.00 
£395.00 


DS525-10 Pack of 10 5%in. floppy disk £29.00 


V..D.U.s 
ADM 3A Introductory Offer 

Hard disks 5-36 M6 POA 

Volume discounts *special offer* 


PRINTERS 


Gentronics 779 
Centronics 701 
Centronics 703 


£750.00 


PM TERPASES 


8-11 Cambridge House 
Cambridge Road, 
Barking, Essex 

1G11 8NT 

TEL: 01-591 6511 


EUROPE’S LARGEST SELECTION OF MICROCOMPUTER BOOKS, MAGAZINES AND SOFTWARE rOR THE HOBBYIST, EDUCATIONALIST 


PROFESSIONAL AND RETAILER 


SUMMER HOLIDAY BONUS. for the purchase of 3 books or more, 
and paying by cheque, P.O. or cash, give yourself a 10% DISCOUNT! 


Introduction to Microcomputers: by Osborne 
Vol 0: Beginners Book 

Vol 1: Basic Concepts 

Vot 2. Some Real Microprocessors (without binder) 
Vol 2; Some Real Microprocessors {with binder) 
Vol 3: Some Real Support Devices (without binder) 
Vol 3: Some Real Support Devices {with binder) 
Updating subscription (6 issues) for Voi 2 
Updating subscription (6 issues{ for Vol3 
Updating subscriptions for Vol 2 & 3 

1 Updating issue |specify for Vol 2 or 3) 

1 Binder (Specify for Vol 2 or 3) 


6800 Programming for Logic Design 
8080 Programming for Logic Design 
280 Programming for Logic Design 


More BASIC Computer Games (coming soon) 
BASIC Computer Games (also see software section} 
What To Do After You Hut Return 

8080 Galaxy Game 
SUPER-WUMPUS 
Computer Music 
Computer Rage |A Board Game} 

Artist and Computer 

Games with a Pocket Calculator 

Games. Tricks & Puzzles for a Hand Calculator 


Introduction to TRS-80 graphics 
Take My Computer Please.., (light hearted fiction) 


280 Instruction Handbook 

8080 Programmers Pocket Guide 
8080 Hex Code Card 

8080 Octal Code Card 


Best of BYTE 


Scelbi BYTE Primer 
Best of Creative Computing Vol 1 
Best of Creative Computing Vol 2 


Best of MICRO (Issues 1-6 of Micro Magazine) 


Z80 Assembly Language Programming (coming soon) 
6502 Assembly Language Programming (coming soon) 
Microcomputer Programming 6502 

6502 Applications Book {coming soon) 

80804 /8085 Assembly Language Programming 

6800 Assembly Language Programming 

8080 Software Gourmet Guide and Cookbook 

6800 Software Gourmet Guide and Cookbook 

8080 8085 Software Design 

6800 Tracer An aid to 6800 Programme Debugging 
Program Design 

Programming Techniques: Simulation 


PIMS - A Database Management System 
Scelbal High Level Language + Supplements 
Basex A Simple Language + Compiler fur the 8080 


Microprocessors from Chips to Systems 
Microprocessor Interfacing Techniques 
280 Microcomputer Handbook 

TV Typewriter Cookbook 

Cheap Video Cookbook 

CMOS Cookbook 

IC OP AMP Cookbouk 

RTL Cookbook 

TTL Cookhook 

IC Timer Cookbook 

Ciarcias Circuit Cellar 

First Book of KIM 


Introduction to Personal and Business Computing 

Getting Involved with your Own Computer 

Buyer's Guide to Microsoftware 

How to Profit from Your Persona! Computer 

Microcomputer Potpourri 

Hobby Cuinputers are Here 

New Hobby Comeuters 

Understanding Microcomputers and Small Computer Systems 


A game in 6800 Assembler code & BASIC 


Instant BASIC 

Basic BASIC 

Advanced BASIC 

My Computer Likes Me . 
Calculating with BASIC 
Users Guide to North Star BASIC 
Introduction to PASCAL 


. When | Speak in BASIC 


Accounts Payable and Accounts Receivable 
Payroll with Cost Accounting 
General Ledger 


Basic Software Library: 

Voi 1: Business and Games Programs 

Vol 2: Maths, Engineering and Statistical Programs 
Vol 3: Advanced Business Programs 

Vol 4: General Purpose Programs 

Vol §: Experimenters Programs 

Vol 6: Miniature Business System 

Vol 7: Chess/ Medbil/Wdproc Programs 


Some Common BASIC Programs 
Computer Programs that Work tin BASIC) 
32 BASIC Programs for the PET 


8080 Standard Monitor 

8080 Standard Editor 

8080 Standard Assembler 

Special Package? 8080 Assembler, Editor. Monitor 

Bar Code Loader for 6800, 8080. 280 and 6502 

Tiny Assembler for 6800 Systems 

RA6800 ML An M600 Relocatable Macro Assembler 
LINK 68 ~ An M6800 Linking Loader 

MONDEB - An advanced M6800 Monitor Debugger 


SUMMER HOLIDAY BONUS: For the purchase of 3 Magazines or more, 
and paying by cheque, P.O. or cash, give yourself a 10% DISCOUNT! 


Magazine Subscriptions: 


Subscriptions start within 3 weeks 
MICRO 6502 Journal 112 issues) 
Personal Computing {12 issues! 
Interface Age (12 issues) 

Or Dobbs Journal (10 issues) 
Computer Music Journal {4 isstias} 
People’s Computers (6 tssues} 
BYTE {12 issues} 

Creative Con;puting (12 issues) 
Kilobaud 112 issues) 


HOW TO ORDER 

Please note our book magazine prices include postage and 
packing, but not insurance, if wanted add 12p for every £10 
of books ordered. Make cheques, PO's etc. payable to: - 
L.P. Enterprises. 

CREDIT CARDS accepted 

BARCLAYCARD VISA/ACCESS/DINERS CLUB/ 
AMERICAN EXPRESS 

Phone: 01-553 1001 for Credit Card orders (24 hr answering service) 
All publications are published in U.S.A. and shipped into 


Overseas Magazine Back Issues: 
Price Micro 6502 Journal 
Personal Computing 
£12.50 Interface Age 
£17.00 ROM 
£25.00 Dr Dobbs Journal 
£13 50 Computer Music Journal 
£11.00 People’s Computers 
£8.50 BYTE 
£24.50 Creative Computing 
£16.50 Calculators and Computers 
£21.00 Kilobaud (reprints only) 
73 
Magazine Storage Box (Holds 12} 


ca] 
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THIS LIST CANCELS ALL P 


DUE TO FLUCTUATIONS OF THE DOLLAR PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 
All Orders must be Prepaid: 


Send to address on page 
Indicate Payment Method; and underline items required. 


Total Enclosed £ 


. My cheque, P.O., |.M.O. is enclosed in Sterling on U.K. Bank 
Charge to Barclaycard/Visa/Access/Dinérs/ American Express 


Britain air-freight by L.P. Enterprises. In unusual cases, 


processing may exceed 30 days. 
Prices subject to change without notice 


TRADE ENQUIRIES WELCOME 
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Credit Card No. . Expiry Date. 
Name 
Address 

POSTCODE 
Signature 
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TO COMMEMORATE 


ALGOBEL COMPUTERS LIMITED 


33 Cornwall Buildings, Newhall St, Birmingham B3 30R 
Telephone 021-233 2407 


APPL Es for enthusiasts, small businesses, Estate Agents and Software Tailors. 


Enthusiasts: a pack of 70 exciting games, on five 
disks, including dazzling graphics, games paddles, 
music and dance. All for £80.00. 

Small Businesses: PAYROLL. This package is 
produced by Algobel Ltd., the sign of guaranteed 
quality. £235.00. 

Software can be tailored by arrangement with 
our software suppliers. 

Estate Agents: Property & Applicant Matching 
System 

W/Proc to print Property Details and 
standard letters 

Software Tailors: we offer a very appealing finance 
proposition for you to buy or rent your computer 
through us. 

In addition, we delegate all enquiries for 
programming work which is not to be covered 
by our mark of guaranteed quality. 

RENT AN APPLE 

this appealing proposition starts at £38.66 monthly 
(for a complete 48K system with 2 disc drives). 
Tax position: Rentals can be offset against gross 
revenue. 

Lease Purchase: This proposition starts at £44.95 

monthly. Title passes on completion of agreement. 


ACCOUNTANTS PACKAGE £5, 250.00 


(Rental £115.92 monthly, or Lease Purchase £134.03 
monthly) 


The system provides an extensive and 
comprehensive replacement to the normal routine 
of an Accountancy Practice. 


GUARANTEED SOFTWARE 


Produced by Algobel Computers Ltd, using the 
most up-to-date computer techniques. 


GUARANTEED COMPUTER SELECTION 


Having examined and tested without prejudice, 
all the computers available and based in the U.K., 
we have approved the merits of the following 
schedule, which is fully included in the quoted 
price. 


CROMEMCO Z-2D computer, ADM3 terminal and 
Centronics printer. 
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THIS AMAZING 
OFFER ATA 


THE AGE OF NEW 
TECHNOLOGY 


The Silicon Chip has not 
only revolutionised the 
computers of to-day but all 
aspects of industry. Micro- 
electronics will be found 
more and more in our 
everyday lives, and will no 
doubt have a profound 
effect on society as we 
know It. 


PRICE OF ONLY 
£6.75 Includes VAT 


Postage, and Packing 
For companies wishing to 
use this for their own 
promotional aid, S.A.S. will 
present the company name 
and/or !ogo within the 
acrylic monument for a 
small additional cost. 

Write to the Freepost 
Address for further details 
of this personalised service. 
Please allow 30 days for delivery 


Post this coupon to: 
S.A.S. Ltd (Dept. PB/1) 
Freepost, Greenford, Middx UB6 8BR. 


Tocommemorate the ‘SecondIndustrialRevolution’. = | 
S.A.S. have embedded an actual Silicon Chip in an 
acrylic monument which will provide a permanent 
display for either your home, office or schoo!. The 


Please send me L) Monuments. 
l enclose Cheque/P.O’sforf£........... 
or charge my Access Card Number 


Christmas season is now upon us, so order now, 
as this will be an ideal gift for your customers, 
colleagues, friends or even yourself. 
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AUTHORISED 
PET 
COMMODORE 
DEALERS 


Birmingham 
Camden Electronics 
021-773-8240 


CPS (Data Systems) Lid 
021-707-3866 


Taylor Wilson Systems Ltd 
Knowle 05645-6192 


Bolton 
B & BConsultants 
0204-26644 


Bournemouth 
Stage One Computers 
0202-23570 


Bradford 

Ackroyd Typewriter & 
Adding Machine Co 
0274-31835 


Brentwood 
Direct Data Marketing Lid 
0277-229379 


Bristol 
Bristol Computer Centre 
0272-23430 


Sumlock Tabdown Lid 
0272-26685 


Cambridge 
Cambridge Computer Store 
0223-68155 


Cardiff 
Sigma Systems Ltd 
0222-21515 


Colchester 
Dataview Ltd 
0206-78811 


Derby 
Davidson Richards (Int) Lid 
0332-366803 


Durham 
Dyson Instruments 
0385-66937 


Edinburgh 
Micro Centre 
03 t-225-2022 


Exeter 
A.C. Systems 
0392-71718 


Grimsby 
Allen Computers 
0472-40568 


Hemel Hempstead 
Data Efficiency Lid 
0442-57137 


Hove 
Amplicon Electronics 
0273-7207 16 


Leeds 
Holdene Lid 
0532-459459 


Liverpool 
Aughion Automation 
051-548-6060 


Cortex Computer Centre 
051-263-5783 


Dams Office Equipment 
051-227-3301 


London E2 
Ragnarok Electronic Systems 
01 -981-2748 


London EC1 
Sumlock Bondain Ltd 
01-253-2447 


THE PET 


OVER 200 
PROGRAMS 
AVAILABLE 


2ersonal 
camputer 


Britain’s no:1 
micro-computer 
from 


4 commodore systems 


the complete system 
full range of peripherals 


nation-wide dealer 
sales and service 


In case of difficulty contact 
COMMODORE SYSTEMS DIVISION 
360 Euston Road, London. Tel: 01-388-5702 
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AUTHORISED 
PET 
COMMODORE 
DEALERS 


London N14 
Micro Computation 
001-882-5104 


London NW4 
Da Vinci Computers 
011-202-9630 


London SW14 
Micro Computer Centre 
01-876-6609 


London W5 
Adda Computers 
01-579-5845 


London WC1 
Euro Cale Ltd 
011-405-3113 


London WC2 
TLC World Trading Lid 
011-839-3893 


Manchester 
Cytek (UK) Lid 
061-832-7604 


Executive Reprographic 
061-228-1637 


Sumlock Electronic Serviees 
061-834-4233 


Matlock 
Lowe Electronics 
0629-2817 


Morley, W. Yorks 
Yorkshire Electronic Services 
0532-52218) 


Norwich 
Sumlock Bondain 
0603-26259 


Nottingham 
Betus (Systems) Lid 
0602-48106 


Oxford 
Orchard Electronics 
0491-35529 


Plymouth 
JAD Integrated Services 
0752-62616 


Preston 
Preston Computer Centre 
0772-57684 


Reading 
CSE Computers 
0734-61492 


Southampton 
Business Electronics 
0703-738248 


Symtec Lid 
0703-37731 


Xitan Systens 
0703-38740 


Sunderland 

Tripont Associated Systems 
0783-73310 

Woking 

P.P.M, Lid 

Brookwood 03867-80111 
Petalect Lid 

04862-69032 

Yeovll 


Computerbiis 
0935-20522 


North Scottand 
Thistle Computers 
Kirkwall 0856-3140 


Northern Ireland 
Medical & Scientitic 
Lisburn 08462-77533 
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Sorcerer’s Apprentice 


LISP Wide range of software available for the Sorcerer 
BASIC Illustrates the use of basic 
a instructions £6.50 
The different LINK Links and renumbers programs £9.50 
a DRAW Allows freehand drawings on the 

programming language es £4.60 

PLOT High resolution plots of polar 
for your ApplelIl functions £6.90 
STATISTICS a comprehensive package £17.75 


LISP is the language used in artificial GAMES — Super; Startrek: Chess; Life; 
intelligence research. It allows you to explore Planar: "ate 

the world of non-numerical computation — g al , : 
language understanding, database, algebra, CASSETTES computer quality with case 50 pence 


logic, pattern recognition... each 


The LISP system includes: All the above prices include = eee 
@ 10 kbyte LISP interpreter on disc or Bein S Riagians sue eomwere trom 


cassette. ASSOCIATES. 
™ Demonstration programs including a MICROSTOCK Disk-based stock control with 
version of the ‘‘ELIZA"”’ psychiatrist. advanced features e.g. allows instantaneous 
@ 41 page manual access to item details. Package cost £120 + VAT 
Available for £34.50 (inc. VAT) from Owl (manual 5.00) 
Computers or your local Apple dealer. Send SAE for full list. 


WE PUBLISH PROGRAMS 


Good royalties available for quality original 
Ered Owl Computers software. Please send copy for inspection. 
4) ati i Pane CMesen EXIDY PRODUCTS _ full range supplied 
Telephone: (0279) 52682° : PRINTERS wide selection available 


Apple dealer and software service M | Cc RO Dp UTE 


7 Westbourne Grove, Manchester 20 


Tel: 0625-612818 
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SLOUGH MICROSHOP 


We stock: 


Commodore PET 
Exidy Sorcerer 
North Star Horizon 


BEL 


ABEL COMPUTER SYSTEMS LIMITED 


now. 


Extra services include: 


For your Apple... 


A complete hardware maintenance 
service 


*ABEL OWN BRAND C12 CASSETTES 
Screw case — large diameter rollers — spring 
mounted pressure pad — slip shields — separate labels 


or packaged software available perl0 £4.40 


*ABEL OWN BRAND DISKETTES 
Single sided, soft-sectored — 100% tested — high quality 
from leading manufacturer 


Callin at our showroom 


120 High Street, 
Slough, Berkshire 


Tel: Slough 22855/72470 


per10 £26.00 
*16K MEMORY UPGRADE £79.00 
*16K COLOUR APPLE Ii PLUS £829.00 


ADD VAT AT 15% 
(Lease/ Rental available for business hardware} 
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EXIDY — Main Dealer 


The Sorcerer Business System £2999 + VAT 

32K Computer with 8K BASIC Rom Pac 

80 Column Printer 

9"° Monitor 

Dual Disk System — 633 Kb 

$100 Expansion Unit 

CP/M & CBASIC 

Graphics facilities, pre-defined and user defined. 
63 key ASCII Keyboard and 16 key numeric pad. 
Various disk systems available to over 1 megabyte. 
ROM PACS available now — ASSEMBLER, WORD PRO- 
CESSING, EPROM. 

Cooling fan for S100 units £16.75. 

Manuals ex-stock. 

8K, 16K and 32K machines. 


CROMEMCO 


22 and 23 Systems. 

Outstanding professional machines. 

Fast 280 CPU with 21 card motherboard. 

Software support includes COBOL, FORTRAN IV, 16K EXTEN- 
DED BASIC, MULTI-USER OPERATING SYSTEMS, DATA 
BASE MANAGEMENT SYSTEM. 

Now on short delivery. 


PRINTERS — All Ex-Stock 


DOLPHIN BD80. The best in its price range. 

The 80 column printer with many features. £595. 
PRINTERM 879 Matrix Printer 120 cps. £695. 

OK! DP100 — 132 column 275 cps 125 Ipm. £2400. 


DISK DRIVE UNITS 


SHUGART 
MICROPOLIS 
NORTH STAR 
PERSCI 


VDU’'s 


BURNT HILL BH 720. Graphics, text, underline, protection, 
blink and invert £795. 

ELBIT DS 1920 £575. 

ELBIT DS 1920X. The new improved cost conscious compatible 
terminal £750. 


MONITORS 


Professional quality 9° £145 and 16 £175 (ideal for teaching). 


Don't Be Left Behind 
You Too Can Discover 


microPOWER 


COMPUTER BOOKS — We carry alarge stock of Micro books. 
Orders sent out same day except in cases of very high demand, 
when we will inform you of delay. 


Extensive catalogue available — Micro, Mini and Mainframe. 


SOFTWARE — On cassette and disk and written to customer 
requirements. 


MEDIA — Floppy Disks 5" from £25 box of 10 
8" from £32 box of 10 

Library Cases 5"' £2.99 

8" £3.49 
Computer Cassettes C12 £4.00 for 10 


BEAR BAGS — AREA DISTRIBUTOR 
Build your own 6800 based computer. 
Bear Bags and PCB's always in stock. 


Active user group. 


PRINTER PAPER 

12". x 9.25" Single part plain, tractor feed with tear-off edges. 
Ideal for word processing — each page A4 size. 

Per box 2000 sheets £14.00. 

Other sizes available. 


Orders taken for pre-printed continuous stationery, to your exact 
company requirements. 


WORK STATIONS 
Made to fit your hardware configurations. 


All prices + VAT and P/P. 


Maintenance contracts available. 
Leasing and H.P. arranged through leading finance houses. 


Feasibility studies to help you decide on the system that is right 
for you. 


Customer support and technical back-up. 
ACCESS, BARCLAYCARD and TRUSTCARD. 


Personal Callers Welcome. 

Please phone first 1f you require a personal demonstration. 
Mail orders and official orders accepted. 

Quantity discounts available. 


SHOWROOM and OFFICES open Monday - Friday 9am. - 6pm. 


34B London Road , Blackwater, 
Camberley, Surrey. 
Telephone:0276 34044. Telex 858893 
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Saturday 10a.m.-5p.m. 
On. Main A30 
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| Digital 
Design & | 
Development eae 


43 Grafton Way, London WIP 5LA APPROVED 
Tel: 01-387-7388 


PRINTER INTERFACES FOR THE 


NEW SHARP MZ-80K MICRO COMPUTER 


- * PARALLEL PRINTER INTERFACE (PPI) * 3 D SPECIALISES in microcomputer interfaces for 
This interface will drive most parallel printers, such as the industrial, medical, and educational applications. 
Centronics 730, 779, Anadex DP8000, etc. Supplied boxed ~~ wide range of analogue and digital input/output interfaces 
complete with ribbon cables and connectors for the Sharp are available for microcomputers with |EEE-488 Bus. These 
MZ-80K and the printer. include digital data acquisition system, analogue data 


acquisition system, D to A convertors, etc. 
* SERIAL PRINTER INTERFACE (SPI) R f ‘Wheat lied: 
This interface provides both RS232C and 20 mA Current ange of custom interfaces supplied: — 
Loop outputs. Switch-selectable crystal-controlled baud Stepper motor, Spectrophotometer, Transient recorder, 
rate in the ener 50 — 19,200 baud. Supplied boxed NC Tape Generation System, BS4421 to IEEE-488, 
complete with power supply, ribbon cable, and connector 
for the Sharp MZ-80K, and D-type connector for printer, 
VDU etc. Quotations supplied against customer's specification. 


Floppy Discs, Noise-Level meters, etc. 
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data systems 
wh—19 _ intelligent terminal £699. var 


* dedicated Z—80 

* 25 x 80 format, upper/lower case 

* function keys, numeric pad 

* heavy-duty keyboard 

* editing, scrolling, addressable cursor 


wh—89 _ integrated computer £1380. VAT 


* all wh—19 features 
* second programmable Z—80 
* 16K RAM (expandable to 48K) 
* 102K mini-floppy drive 
(dual drives optional) 


Also available for wh—89: MICROSOFT BASIC and FORTRAN (requires 40K RAM) 


wh—8&9 
integrated 
computer 


ee ee ee 

MICRONEX provides custom hardware, software and turnkey system specification, design, develop- 
ment, installation and support. Also available: the complete Heath Data Systems range, including the 
DEC LSI—11 based system; ITHACA DPS—1 (£695); new Apple II plus improved colour (£899); 
SORCERER (£760); new PET with large keyboard (£630);RICOH RP—40 daisy wheel printer (£1900); 
and HEATH 132—column dot matrix printer (£510). 


| MICRONEX LTD 
IMIIIGZLOINIE< HARFORD SQUARE 
CHEW MAGNA 
DATA SYS -EMS-istressasn | 
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NEW from NEWTRONICS 
“EXPLORER 85’ 
microcomputer kit 

Low Cost with On-Board 
$100 expansion 

at £295 + VAT 


The ‘EXPLORER 85’ is inexpensive with 

all the advantages of a powerful board plus 

potential for ‘infinite’ expansion. 

e Uses New Fast INTEL 8085 cpu, 100% 
compatible with 8080A software but 
50% faster than 8080A cpu. 

Powerful 2 K monitor. 

4K user RAM expandable to 64K. 
Provision for 8K PROM or EPROM. 
Buffered & decoded S100 expansion on 
board (up to 6 S100 boards). 

Cassette Interface (with motor control 

& cassette file structure) RS232 : 

20ma loop: 48bit & 16bit I/O ports. 
Programmable 14 bit binary counter/ 
timer. : 

Separate ASC11/Video Terminal 
features: — 

a full 128 character set upper/lower case, 
full cursor control, Greek symbols for 
Maths, 75 ohm video output convertable 
to baudot output, selectable baud rate, 
RS 232 or 20ma loop, 1/0. 64 or 32 
characters by 16 line (monitor or TV). 
And lots of other great features. 

Send SAE for Full Specification. 


NEWTRONICS KEYBOARD TERMINAL 


The Newtronics Keyboard Terminal is a low cost stand alone Video Terminal 
that operates quietly and maintenance free. {t will allow you to display on a 
monitor 16 lines of 64 characters or 16 lines of 32 characters on a modified TV 


(RF Modulator required). 


The characters can be any of the 96 ASC11 alphanumerics and any of the 32 
special characters in addition to upper-lower case capability it has scroll up 


features and full X-Y cursor control. All that is required from your microcom- 
puter is 300 baud. RS232 C or 20ma loop serial data plus a power source of 


8v DC & 6 3v AC. The steel cabinet is finished in 1BM Btue-Black. And if that is 
not enough the price is only £135.55 + VAT as a Kit, or £175 + VAT 
assembled and tested. Plus £2 P&P (Monitor not included). 


ADD-ONS 


POWER SUPPLY (6.3V AC) for ELF 11 
ELF 11 DE LUXE STEEL CABINET (IBM Blue) 


GIANT BOARD KIT System/Monitor, Interface to/ 


cassette — RS232, TTY etc 

4K STATIC RAM board kits (requires expansion 
power supply) 

Expansion power supply (required when adding 
4K Rams). 

ASC11 Keyboard Kits 96 printable characters etc 
ASC11d/lux steel cab. (IBM Blue) 

KLUGE prototype board (build your own circuits) 
86 pin Gold plated connectors, Each 

ELF Light pen writes/draws on TV screens 
Video graphics board 32/64 characters by 16 
lines on TV/monitor screens 

ELF 11 Tiny basic on cassette 

ELF 11 Bug/monitor powerful systems monitor/ 
editor 


T. PITMANS short course in programming manual 


(Nil VAT) 

T. PITMAN short course on tiny basic manual 
(Nil VAT) 

RCA 1802 users manual {Nil VAT) 

On cassette Text Editor: Assembter, 
Disassembler. Each 

SAVE 10% AND BUY ALL THREE TOGETHER 
All units can be supplied wired and tested 
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PERIPHERALS Price P&P 


Ex VAT 
LEVEL ‘C’ 
$100 main frame expander kit. 
increases the number of S100 slots to 
6. Includes all sheet metal, 5 stot 
extender board, board- guides & 
brackets. Fits into EXPLORER cabinet. 
(less $100 pin connectors). 
LEVEL ‘E’. 
Add 8K sockets, power supply 
regulator & decoupling components 
for popular 2716 or 2516 EPROMS 
(EPROMS not included) 
DE LUXE STEEL CABINET FOR 
EXPLORER 85 
DE LUXE STEEL CABINET FOR 
VIDEO KEYBOARD TERMINAL 
POWER SUPPLY IN STEEL 
CABINET. 
GOLD PLATED S100 BUS 
CONNECTORS. 
RF MODULATOR 8kHz required 
when using TV set serial socket. 
$100 16K RAM EXPANDABLE 
Expandable to 60K on one board 
INTEL 80805 Users Manual 
8K ‘MICROSOFT’ BASIC ON 
CASSETTE TAPE 
The most versatile and popular basic 
ever written. Complete with 
documentation. 


NOW AVAILABLE 


8K FULL BASIC 
FOR ELF11 


NEW! NOW 


“NEWSOFT’ GAMES for ELF11 
4 GAMES for £5.00 


send for list. 


BUY A ELF él 
Microcomputer ,.., 


for less than £79.95 


+ VAT 


some |U games 


ELF 11 BOARD WITH VIDEO OUTPUT 

STOP reading about computers and get your “hands on” an ELF 11 and Tom Pitman’s 
short course, ELF 11 demonstrates all the 91 commands which an RCA 1802 can 
execute, and the short course speedily instructs you how to use them. 

ELF 11's VIDEO OUTPUT makes it unique among computers selling at such a modest 
price. The expanded ELF 11 is perfect for engineers, business, industry, scientific and 


educational purposes 


SPECIFICATION 

® RCA 1802 8 bit microprocessor with 
256 byte RAM expendable to 64K bytes 

© RCA 1861 video IC to display program 
on TV screen via the RF Modulator 
Single Board with professional hex 
keyboard fully decoded to eliminate the 
waste of memory for keyboard decoding 
circuits 

Load, run and memory project switches 
18 registers 

tnterrup, DMA and ALU 

Stable crystal clock 

Built in power regulator 

4 stot plug In expansion bus (less connec- 
tors) 


pS 
8 


SEND SAE FOR COMPREHENSIVE BROCHURE 


To Newtronics 138 Kingsland Road 
London E2 8BY Dept P/C 
Tel: 01-739 1582. SOLE UK AGENTS. 
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DATABANK 


(Software Services) 
PROGRAMS GALORE!! 


EDUCATIONAL 
Elementary Maths 
Advanced Maths 
Ele. Statistics 
Adv. Statistics 
Ele. Physics 
Adv. Physics 
Ele. Chemistry 
Hyperbolics 
Ele. Electronics 
Adv. Electronics 
Ele. Geometry 
Adv. Geometry 
Ele. Integration 
Vector analysis 


BUSINESS 


GAMES 
Snooker-1 
Lost in Space 
Star Trek-1 
Star Trek-2 
Drag racer 
Noughts & crosses 


4 


Hangman 

Take your poison 
Battleships-1 

Nim 

Spook 

Card Dealer 
Ticktactoe 

Craps 

Space wars 
Pontoon (21's) 
Jet flight-1 

Dice thrower-1 
Oil tanker 

Bridge hand dealer 
Numbers battle 
One armed bandit 
Spies 

Racing car 

Lunar lander 
Mastermind-1 


PPM MPM MMMMmMmMmMmMm 
OOrMANMNS ON yoann 


Payroll 

Sales & Purch. Led. 

Stock Control 

Std. letter printer 

Sim/compound Int. 

Tax depreciation 

Bank account tally 
MISCELLANEOS 

Calendar printer 

Primes generator 

Racing analysis 

All programs on cassette for; PET, TRS-80, SORCERER, APPLE 2 & NASCOM; 

otherwise we can supply printout. 

Please state which when ordering. 


S.A.E. now: for catalogue with details of over 100 programs. 
Prices include Post and Package. 
Cheques/ Postal orders to: DATABANK. 
66, QUEENS ROAD, 
LOUGHBOROUGH, 
LEICESTERSHIRE LE11 1DH. 
Tei. Loughborough (0509) 217671 
{Mail order only). 
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Sales Executive 
South of England c £7,500 + Car 


Sharp Electronics (UK) Ltd., is the fastest growing subsidiary 
of the Sharp Corporation—a multi national organisation 
renowned for innovative technology and leadership in the 
Electronics field. The successful growth and development 

of our new Systems Division has created the need for a 
Representative, male or female, for the South of England. 


Responsibilities include the building up and maintaining 
of anetwork of all trade outlets, in our new region of 
Micro-Computers and related products. Whilst it is not 
essential an understanding of the Personal Computer Market 
is desirable, combined with a knowledge of ‘‘BASIC’’ is an 

added advantage. 


An attractive salary is offered in the region of the figure quoted 
along with a company car and other fringe benefits normally 
associated with a national company. 


If this is your kind of challenge then please write with full 
details to P. Marfleet, B.E.D. 


SHARP ELECTRONICS (UK) LIMITED 
107 Hulme Hall Lane, Manchester M10 8HL 


SHARP 


Lion Micro Computers 167 
L & J Computers 150 
LP Enterprises 162, 173 
London Computer Store 166 
Lotus Sound 152 
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MacNaughton, P. 170 
Mathematical Models 26 
Metrotek 34 
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Microsense 85 
Microsolve 10 
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Personal Computers 133 
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SAS 174 
SEED By 
Sharp 180 
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Slough Microshop 176 
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Strutt 26 
Sumlock Bondain 166 
Technalogics 86 
Technical Book Services 45 
Teleprinter Equipment 83 
Telesystems 40 
Terodec 17 
Thistle 18 
Transam 37 
Trident 157 
T & V Johnson 154, 155 
U Microcomputers 162 
Video Time 170 
Video Vector Dynamics 36 
William Stuart Systems 18 
Xitan Systems 25 
Zilog 50 
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COMP PRO Mixer 


Professional audio 
mixer that you can build yourself and save over £100. 


6 into 2 with full equalization and 
echo, cve and pan controls. 


All you need for your own 
recording studio is a stereo tape or 
cassette recorder. 


This superb mixer kit has slider 
faders, level meters and 
additional auxilliary inputs. 


Only £99.90 plus VAT for 
complete kit Plus FREE power 


supply valued at £25.00 


Ideal for 
DISCOS STAGE MIXING HOME STUDIOS 


AND MANY OTHER APPLICATIONS 


Break the language barrier £138 


At a price equivalent to fearning one 

language, LEXICON offers you, English, 

Spanish, French, German, iaten and Greek. 

The LK3000 comes to you with the person to 

TN land person module which Sontelne 6 languages, 

seroaqgugan deluxe carrying case and a ones id 

using its own power source which will give 

al dll ou 4-5 hours continuous use, and can easily 

be te-charged from the mains supply, 

wherever you may be In the world. Every additional module carries a concise 

and understandable instruction book. Your deluxe carrying case has room for 
two additional modules. 


ETI TV PINBALL Featurine Breakout 


CHIP & PCB £14.90 ALL OTHER PARTS 


ALSO EX*STOCK 


HITACHI PROFESSIONAL 
bs MONITORS = 83 vi 


@ Reliability Solid state circultry using an IC and silicon 
: transistors ensures high rellability. 


@ 500 lines horizontal resolution Horizontal resolution in 
excess of 500 lines is achieved at picture center. 

@ Stable picture Even played back pictures of VTR 
can be displayed without jittering, 

@ Looping video input Video input can be jooped through 
with bullt-in termination switch. @ External sync operation (avallable as option 
for Uand C types) @ Compact construction Two monitors are mountable side 
by side in a standard 19-inch rack. 


MODULATORS UHF Channel 36 


Standard 6 meg band width £2.90 
High Quality 8 meg band width £4.90 EX-STOCK 


NASCOM-2 MICROCOMPUTER | 


jo 


MEMORY 

On-board, addressable memory:— 2K Monitor — Nas-Sys 1(2K ROM), 1K Video 
RAM (MK 4118), 1K Work space/User RAM (MK 4118), 8K Microsoft Basic (MK 
36000 ROM) 8K Static RAM/2708 EPROM. 

KEYBOARD 

New expanded 57 key Licon solid state keyboard especially built for Nascom. 
Uses standard Nascom, monitor controlled, decoding. 


The lv peak to peak video signal can drive a monitor directly and Is also fed to 
the on-board modulator to drive the domestic T.V 


On-board UART (Int.6402) which provides serial handling for the on-board 
Cassette interface or the RS232/20mA teletype interface. 

The cassette Interface is Kansas City standard at elther 300 or 1200 baud. This 
is a link option on the NASCOM-2. 


The RS232 and 20mA loop connector will interface directly Into any standard 
teletype. 

The input and output sides of the UART are independently switchable between 
any of the options — 

Es is possible to house input on the cassette and output on the printer. 


There is also a Melt uncommitted Parallet O (MK3881) giving 16, 
rogrammable, I/O lines. These are addressable as 2 x 8 bit ports with complete 
andshake controls. 

CHARACTER GENERATORS 

The 1K video RAM drives a 2K ROM character generator providing the standard 

ASCII character set with some additions, 128 characters In alt. There is a 

second 2K ROM socket for an on-board graphics package which is software 

selectable. Gives another 128 characters. 

DOCUMENTATION 

Full construction article is provided for those who buy a kit and an extensive 

software manual is provided for the monitor and Basic. 


UNIVERSAL POWER SUPPLY 


Suitable for Nascom 1, Nascom Il, Superboard and ail computers requiring 
these specifications. 
+5V @3amps +12V @1amp —S5V @ 500 mA 


Easy to construct — complete with transformer. 


video 100 


—12v @ 500 mA 
Our price £24.90 


12" BLACK & WHITE 
LOW COST VIDEO 
MONITOR 
®@ Ideal for home, personal and business computer systems 
a @ 12" diagonal video monitor 
® Composite video input 
® Compatible with many computer systems 
® Solid-state circuitry for a stable & sharp 
picture 
®@ Video bandwidth - 12MHz + 3DB 
® Input impedance - 75 Ohms 
@ Resolution - 650 lines Minimum tn Central 
80% of CRT; 550 Lines Minimum beyond 


Central 80%. Gay £79 + vat 


ti 


4 


Compucare is a Company that has been set up to provide servicing and maintenance for the popular makes of micro- 


COMPUCARE 


average charge of £14 labour. 


computers i.e. Sorcerer, Pet, Apple, TRS80, Nascom, Compukit. 
Our charges are £7 per hour plus parts. 


Because of the extensive range of spare parts stocked you can usually expect your micro to be repaired within 10 days for an 


Emergency 24 hour repairs can be handled for a £10 surcharge where possible. 


(Part of the Compshop Ltd. Group) 


Compukits and Nascoms unsuccessfully constructed will be charged a standard £25. 


Come and visit our newly fitted showrooms where we have the largest range 
of machines on demo than anywhere in the country along with an extensive 


range of books and magazines. 


3% NOW OPEN ALL DAY SUNDAY FOR SHOP SALES ONLY 3 PEE NEXT PAGE 
Also full range of components and spare parts now stocked 


es SPECIAL SERVICES: Eprom copying — 2708 or 2716 — £5 + parts 


FOR ORDERING 
DETAILS 


Custom ROM manufacture (minimum quantity 500) — Ring for quotation 
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PET COSTS LESS 
AT COMP and it’s 


8K — Comes complete with 


a pedigree integral cassette deck 


Full manuals 
supplied, Powerful 8K Microsoft Basic in ROM. 


Masses of software available — £499 + VAT 

16K — Same as above but with new 

improved keyboard and cassette supplied 

as extra. Machine code monitor on board a 

so you can program in 6502 machine =p 

cole — £590 + VAT 

32K — for a little extra get 32K memo 
providing greater storage Capacity for 


programs or data — £690 + VAT 


Extemal Cassette deck for 8K, 16K or 32K — £55 + VAT 
complete with cable and connector. 


FULL RANGE OF PETSOFT 
SOFTWARE NOW AVAILABLE 


| @*: SORCERER SPEAKS — || ==memcistelcars 
|. ~~ YOUR LANGUAGE ffir ii FULL RANGE OF TRS80 
| SOFTWARE NOW AVAILABLE 


best value for money around. r ij 
— SE ee : 


PLUGS INTO YOUR OWN TV 
Use your own cassette 


- LEVEL I! BASIC WITH 16K USER RAM provides you with possibly the most power- 

® | ful micro around. All our TRS80s are fully converted to English Television Stan- 

dard and include a U.K. Power Supply, Cassette Leads, Sample Tape, Level! | & 

Level 11 programming manuals, and special lead that enables you to connect 

direct Into your own television. 

Special features of Level I Basic enable you to:- 

— Set or reset any point on the scfeen — Test for the presence of a point on 

the screen (these features enable easy animation) — Save or load data from 

i cassette under program control — File handling capabilities on cassette using 
named files. — Graphics blocks as standard — design your own pictures and 

many many more features for only £399 + VAT 


| ~ * 512 by 256 point screen if 
fasolution * 16K or 32K tS IC, } 


RK “User RAM * Centronics 
Parallel Port * RS232C Serial 


rt # Composite IV peak to peak video —=™ 4 
Po output T.V. output supplied as extra. » 64 TRS 80 EX PAN SION Upgrade your system as 
Pp programmable graphics + 64 siandard PET your needs increase. | 

Vil Contains sockets for | 

| INTERFACE additional. 16K or 32K RAM and a disk controtler 

| for up to 4-mini-disks. Software selectabie dual | 


Processing 16K Sorcerer — £690.00 + VAT || cassettes can be used. Features a Centronics : 
| Pac and 32K Sorcerer — £790.00 + VAT parallel pori, real time clock, and a connector for ‘ 
4 Development Pac ¥ $100 Expansion Box — £210 +-VAT an RS-232C interface or whatever. Requires | 
i now available. ° Level-l) Basic. Complete with power supply. qt 
Word Processing Pac — £70 + VAT Development Pac — £70 + VA i] Complete with 32K RAM — £295 + VAT | 
== = = : = ———— —- — oT, 
! ] 


LE (2020 ony £540 + var 


N, DEX DP8000 PET Connector — £49 
The DP 8000 prints the 96-character ASCII 
* : , set in single or double width at 84 lines 
per minute. @ The unit operates bi- 


directionally to print a 8 x 7 matrix on 
multiple copy, pin-feed plain paper. © 
This model accepts RS-232C or current 
loop serial data at baud rates switchable 
from 110 to 9600 and Parallel Bit data in- 
put at over 1000 characters per second. 
@ Standard ly capacity of 256 characters @ Other features include Out 


C 
2 
| < 

of Paper Detector, Top of Form Programming and Skip Over Perforation Control. | P 
= =—-——_- ———— =e 

IBM SELECTRIC geist? Sascator” 
C 

Q 


HE NEW ITT APP 


/ 


= 


*% Full colour — UHF output * Audio cassette tape Interface » Up to 48K 
RAM on board * BASIC in ROM (graphics commands include COLOUR = 
VLIN, HLIN, PLOT and SCRN) * Built in loudspeaker * Buckets of software 

available * Disk System (110K byte per drive — includes controller) 


only £425 + VAT EX.STOCK 


TOP QUALITY RS232, 
SERIAL PRINTER FOR 3° 
YOUR BUSINESS 


} 
— MANAGEMENT REPORT WRITING | 


GOLFBALL Comes oe interface to 


Centronics parallel standard. Switchable 
garpan heads makes this the most versatile golfball printer around. Fits the 
orcerer, TRS80 Expn. Interface, Apple & ITT2020 (with parallel card extra), Pet 
{with special connector extra) 
and any machine that has 
Centronics compatable 
parallel output. Controi 
buttons to enable you to 
suspend printing while 
changing paper. 
Recognises control codes 
to switch printer on or off. 


only £690 + vat 


complete with Interface and 
manual. Limited supply of 
converted typewriters only 


EX-STOCK 


\ 


The printer’s 9 x 7 dot matrix 


head gives the user the Bailly } Soule) 735- 
to produce variable text and for- Ring to check | i os I 
mat. These combined with the | o dd £850 + vat ‘ 


availability. 


tabulator facitity are extremely 
useful to users engaged in 
management report writing. The 
ability to print double size 
characters enhances formaiting, 
and it is particularly sulted to the preparation of 
shipping/freight {labels and materials handling tags- 

— PLOTS CHARTS AND GRAPHS { 


SHORT C12 CASSETTES For 
Under program control, forms may be moved In either the forward or reverse ! 


COMPUTER PROGRAMMES 10 for £4.00 
directions in Increments of 1/6, 1/2 or 1 full line. As a result, mathematical ex- = = = 


pressions with properly controlled subscripts and superscripts are easily —- SSS = aS 


printed. The same features also provide the ability to plot business charts and | : ==, 
graphs. ‘ HIRE PURCHASE AVAILABLE THROUGH 
mn patie ee pune maui flexibility of the new Decision Data printers HODGE FINANCE. 

SEND S.A.E. FOR APPLICATION FORM. 


make them attractive to the OEM systems supplier, particularly in the role of 
system console/output printer. 
- EEE EE — =r ep ie 


including Interface & manual. 


\! 
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EUROPES FASTEST SELLING ONE BOARD COMPUTER — 


AS SEEN IN 
P.E. AUGUST, SEPTEMBER 
OCTOBER 1979 


JUST CHECK THE SPEC’S. 


( OMPUKIT UK101 


LOW COST SUPERBOARD 


The Compukit UK101 has 
everything a one board ‘superboard’ should have. 


x Uses ultra-powerful 6502 microprocessor 

* 50Hz Frame refresh for steady clear picture 
{U.S.A. products with 60Hz frame refresh always 
results in jittery displays) 

-# 48chars by 16 lines — 1K memory mapped video 
system providing high speed access to screen display 
enabling animated games and graphs. 

* Extensive 256 character set which includes full 
upper and lower case alphanumerics. Greek symbols 
for mathematical constants and numerous graphic 
characters enabling you to form almost any shape you 
desire anywhere on the screen 

* Video output.and UHF Highgrade modulator (BMz 
Bandwidth) which connects direct to the aerial socket 
of your T.V. Channel 36 UHF. 

* Fully stabilised 5V power supply including trans- 
former on board.. 

* Standard KANSAS clty tape interface providing 
high reliabtlity program storage —.use on any 
standard domestic tape or cassette recorder 

* 4K user RAM expandable to 8K on board £49 
extra. 

* 40 line expansion interface socket-on board for 
attachment of extender card containing 24K RAM and 
disk controller. (Ohio Scientific compatible). 

# 6502 machine code accessible through powerful 
2K machine code monitor on board 

* High quality thru plated P.C.B. with all 1.C.'s 
mounted on sockets. 

* Professional 52 Key keyboard In 3colours — soft: 
ware polied meaning that all debouncing and key 
decoding done in software. 


COMMANDS 
CONT LIST NEW 
STATEMENTS 


NULL RUN 


CLEAR DATA DEF DIM END_ FOR 
(F..THEN INPUT LET 
PRINT REAC 


GOTO GOSUB \F..GOTO 
NEXT ON..GOTO ON..GOSUB POKE 
REM RESTORE RETURN STOP 


EXPRESSIONS 


OPERATORS a 
-+...t NOT.AND.OR, ><:.<,»=<= RANGE 10°% to 107 


VARIABLES 

A.B.C. ...Z and two letter variables : 

The above can all be subscripted when used in an 
array. String variables use above names plus $.e.g AS- 


“8K Microsoft Basic means conversion to 
and from Pet, Apple and Sorcerer easy. 
Many compatible ceil already in print. 
SPECIAL CHARACTERS 
@ Erases line being typed, then provides 
carriage return, line feed. 

Erases last character typed. 
CR Carriage Return — must be at the end of 
each line. 
H Separates statements on a line. : 
CONTROLIC Execution or printing of a list 
is interrupted at the end of a line. 
“BREAK IN LINE XXXX" is printed, in- 
dicating line number of next statement to be 
executed or printed. 
CONTROLIO No outputs occur until return 
made to command mode. If an Input state- 
ment is encountered. either another 
CONTROLIO is typed, or an error occurs. 
2° Equivalent to PRINT 


SAMPLE TAPE 
WITH EXTENDED 
MACHINE CODE MONITOR 
AND DISSASSEMBLER 
INCLUDED FREE 


IN KIT FORM 


Simple Soldering due to clear and 
consise instructions compiled by 
Dr. A.A. Berk, BSc.PhD 


NO EXTRAS NEEDED JUST HIT 
‘RETURN’ AND GO. 


Build, understand, and program your 
own computer for only a small 
outlay. 


KIT ONLY £219 « vat 
including RF Modulator & Power 
supply. 

Absolutely no extras. 


Available ready assembled and 
tested, ready to go for 


£269 + VAT 


FUNCTIONS 
ABS(X) 
LOG(X) 
SPCiI) 
FRE(X) 
SGN(X) 
USRi(I) 


STRING FUNCTIONS 
ASC(X$) CHRS$Si(I) 
RIGHTS(X$.1) 

LEN(X$) MIDS(X$.1.J) 
VAL(X$) 


ATN(X) 
PEEK(|) 
SOR(X} 


INT(X) 
SIN(X) 


COSiX) 
POS(|} 
TAB(I) 


EXP(X) 
RNDIX) 
TAN(X) 


FRE(X$) LEFTS(XS.!) 


STRS(X) 


COLOUR ADD-ON CARD AVAILABLE SOON 


Enables you to choose your foreground the background colour anywhere on the screen. Flash any character on the screen at will. Full 


documentation and parts in kit form. 


THE ATARI VIDEO COMPUTER SYSTEM 


Atari’s Video Computer System now offers more than 1300 different game 
variations and options In twenty great Game Program™ cartridges! 

Have fun while you sharpen your mental and physical coordination. 

You can play rousing, challenging, sophisticated video games, the 

games that made Atari famous. 


You'll have thrill after thrill, whether you're in the thick of a dogfight, screeching around a racetrack, 


or dodging asteroids in an alien galaxy. With crisp bright color (on color TV) and incredible, true-to- 
life sound effects. With special circuits to protect your TV. 


Cartridges now available in stock: 


Basic Maths — Hunt & Score* — Space War — 

Video Olympics — Outlaw — Surround — Sky Diver 
Basket Bal! — Air Sea Battle — Black Jack — Breakout 
*Codebreaker — Miniature Golf. 

Extra Paddie Controliers — £14.90 + VAT 

*Keyboard Controllers — £16.90 + VAT 


SPECIAL OFFER WHILE STOCKS LAST: 


Free extra cartridge of your choice please state 1st 2nd and 3rd preference. 


Please add VAT to all prices — Delivery at cost, will be advised at time of purchase. Please make 
cheques and postai orders payable to COMPSHOP.LTD., or phone your order quoting 
BARCLAYCARD, ACCESS, DINERS CARD or AMERICAN EXPRESS number. 

CREDIT FACILITIES ARRANGED — send S.A.E. for application form. 

14 Station Road, New Barnet, Hertfordshire, ENS 1QW Telex: 298755 TELCOM G 
Telephone: 01-441 2922 (Sales) 01-449 6596 
OPEN - 10 am - 7 pm — Monday to Saturday 


COMPUTER 
COMPONENTS 


___ {Part of the Compshop Ltd. Group) 


|&3 
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Another Sui? Case History 


Sule HELPS PETS 


WUNDPETS are a typical wholesale distributor, servicing Pet Shops from 5 depots in the South of England. 
They operate on a cash on delivery basis, but underpayments, overpayments, unsigned cheques and credit notes 
all contribute to the necessity to keep a record of customer account balances. 

As anyone who has tried it knows, keeping track of up to 1,000 customer account balances, controlling 
deliveries and producing around 100 invoices per day at each depot, many with over 20 item lines, is a tiresome 
job. Unless of course you put some creative organisation into it like WUNDPETS did. 

You start by designing your document. Look at this one—a classic example of how to cut down paper- 
handling. It acts as:- 


INVOICE STATEMENT GOODS RECEIVED NOTE CASH RECEIPT CASH POSTING SLIP 


© \e 
450 \ \ . 
nore ‘ e 
E. \ , 
\ 
e \e 
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The filing system is based on the principle of one file per customer which allows the detailed breakdown of any 
account balance to be easily checked. All entries are made in answer to easily followed prompts on a visual 
display terminal. The clerk works from an order form/picking list which has had the customer’s account number, 
the product numbers and quantities to be invoiced filled in when the order is taken. 

The system responds by showing the customer's name and address or the product description on the screen in 
an average of approximately 2 seconds: this from a total file size of 1,000 customers and 5,000 product items. 
The invoice or credit note is prepared on the screen and then printed when all the lines have been accepted. If 
a customer is on ‘hold’ because of an overdue balance this can be reported on the screen before producing the 
invoice. The system allows complex discount rules to be used with no effort by the clerk. 

Lists of customer balances, full customer details, and product lists can be produced in full or by selecting parts, 
‘such as all balances over £200. 


For an appointment with an Simali Authorised Distributor to discuss your system requirements, 
contact us at:- 


Southwest Technical Products Go. 


38 DOVER STREET - LONDON’ W1X 3RB° Telephone: 01-491 7507 ° Telex: 268913 
\& @ Circle No. 310 


